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PEEFACE. 

I'harmacooraphia,  the  word  which  gives  the  title  to  this 
kxik,  indicates  the  nature  of  the  work  to  which  it  has  been 
prrtixwl.  The  term  means  simply  a  writing  about  dmigs ;  and 
it  has  l>een  selected  not  without  due  consideration,  as  in  itself 
distinctive,  easily  quoted,  and  intelligible  in  many  languages. 

Pharmacographia,  in  its  widest  sense,  embodies  and  expresses 
the  joint  intention  of  the  authors.  It  was  their  desire,  not  only 
to  write  upon  the  general  Hubject,  and  to  utilize  the  thoughts 
of  others  ;  but  that  the  book  which  they  had  decided  to  produce 
t4>gether,  should  contain  observations  that  no  one  else  had 
written  down.  It  is  in  fact  a  record  of  personal  researches  on 
the  principal  drugs  derived  from  the  vegetable  kingdom, 
t4»gether  ^4th  such  results  of  an  important  character  as  have 
liecn  obtained  by  the  numerous  workers  on  Materia  Medica 
in  Europe  and  America. 

Unlike  most  of  their  predecessors  in  Great  Britain  during 
this  century,  the  authors  have  not  included  in  their  programme 
cither  Pharmacy  or  Therapeutics  ;  nor  have  they  attempted  to 
give  their  work  that  diversity  of  sco|)e  which  would  render  it  inde- 
[H'od^'nt  of  collateral  publications  on  Botany  and  Chemistry. 

While  thus  restricting  the  field  of  their  inquiry,  the 
authors  have  endeavoured  to  discuss  with  fuller  detail  many 
f«  tintri  of  interest  which  are  embraced  in  the  special  studies  of 
thr  pharmacist;  and  at  the  same  time  have  occasionally 
imlif^ateil  the  direction  in  which  further  investigations  are 
clesirable.  A  few  remarks  on  the  heads  under  which  each 
{articular  article  is  treated,  will  explain  more  precisely  their 

The  drugs  included  in  the  present  work  arc  chiefly  those 
which  are  commonly  kept  in  store  by  pharmacists,  or  are 
known  in  the  drug  and  spice  market  of  London.     The  work 
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likewise  contains  a  comparatively  small  number  which  beloi 
to  the  Plmrniacopma  of  India :  the  appearance  of  this  volun 
seemed  to  present  a  favourable  opportunity  for  giving  son 
more  copi<Jus  notice  of  the  latter  than  has  hitherto  be( 
attempted. 

Supplementary  to  these  two  groups  must  be  placed  a  ve] 
few  substances  which  possess  little  more  than  historicid  int^ref 
and  have  been  introduced  rather  in  obedience  to  custom  ai 
for  the  sake  of  completeness  than  on  account  of  their  intrim 
value. 

Each  drug  is  headed  by  the  Latin  name,  followed  by  8U< 
few  synonyms  as  may  suffice  for  perfect  identification,  togeth 
in  most  cases  with  the  English,  French,  and  German  designatio 

In  the  next  section,  the  Botanical  Origin  of  the  substan 
is  discussed,  and  the  area  of  its  growth,  or  locality  of  its  pr 
duction  is  stated.  Except  in  a  few  instances,  no  attempt  h 
been  made  to  furnish  botanical  descriptions  of  the  plants 
which  reference  is  made.  Such  information  may  readily 
obtained  from  original  and  special  sources,  where  moreov( 
figures  of  the  plants  may  not  unfrequently  be  found. 

Under  the  head  of  History ^  the  authors  have  endeavour 
to  trace  the  introduction  of  each  substance  into  medicine,  ai 
to  bring  forward  other  points  in  connexion  therewith,  whi 
have  not  liithcrto  been  much  noticed  in  any  recent  woi 
This  has  involved  researches  wliich  have  been  carried  on  1 
several  years,  and  has  necessitated  the  consultation  of  mai 
works  of  general  literature.  The  exact  titles  of  these  wor 
have  been  scrupulously  preserved,  in  order  to  enable  the  read 
to  verify  the  statements  made,  and  to  prosecute  further  historic 
incjuiiies.  In  this  portion  of  their  task,  the  authors  have  i 
acknowledge  the  assistance  kindly  given  them  by  Professors  He) 
of  Stuttgart,  Winkehnann  of  Heidelberg,  Slonier  Williams 
Oxford,  Duniiehen  of  Strassburg  ;  and  on  subjects  connect" 
with  China,  bv  .Mr.  A.  Wylio  and  Dr.  Bretsclmeider.  The  c 
ojKU'ation  in  various  directions  of  many  other  friends  has  be 
acknowledged  in  the  text  itself. 

In  some  instances  the  Fornuttion,  Secretion  or  Meth 
of  Collection  of  a  drug,  has  been  next  detailed  :  in  othe 
the  section  History    has  been    immediately  followed  by    t 
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Description,  succeeded  by  one  in  which  the  more  salient 
features  of  Microscopic  Structure  have  1)een  set  forth.  Tlie 
luthors  have  not  thought  it  desirable  to  amplify  the  last- 
namcil  section,  as  the  subject  deserves  to  l>e  treated  in  a  special 
Dkork,  and  to  lx»  illustrated  by  engravings.  Written  descriptions 
»f  microscopic  structure  are  tedious  and  uninteresting,  and 
however  carefully  drawn  up,  must  often  fail  to  convey  the  true 
meaning  which  would  Ik*  easily  made  evident  by  the  i)enciL 
The  Deader  who  wishes  for  illustrations  of  the  minute  structure 
f>f  dnigs  may  consult  the  works  named  in  the  ft)Ot-note.' 

The  next  division  includes  the  important  subject  of  Chemical 

CompiKsition,  in  which  the  authors  have  striven  to  point  out  to 

the  reader  familiar  with  chemistry,  what  are  the  constituents  of 

frnatest  interest  in  each  jxirticular  drug, — what  the  characters 

of  the  less  ctmimoii  of  those  constituents, — and  by  whom  and 

at    what    date    the   chief  investigations  have  lK»en  made.     A 

knowledge  t>f  tin*  name  and  date*  providt*s  a  clue  to  the  original 

memoir,  which  may  usually   be  found  either  in  extenso  or  in 

absinict,  in  more  than  <me  iK*ri<Klical.     It  Ims  bei^i  no  part  of 

the  authors'  plan  to  suiK^rsede  reference  to  standani  works  on 

rlh-mistr}*,  or  to  descriln^  the  chemical  characters  of  substances 

which  mav  be  I'asilv  ascertained  from  those  sounM»s  of  infor- 

niation   which    shouM  Ik»  within    the  n^ach  of  ever}"^  ]>harma- 

'lutical  inquirer. 

In  the  section  <levoted  to  Production  and  Commerce,  the 
authors  have  given  such  statistics  and  other  trade  information 
;is  thev  eouhl  obtain  fnnn  reliable  sources  :  but  they  recrn't  that 
this  seitioii  is  of  very  unequal  value.  Duties  have  lKH.»n  alK>lished, 
i*nd  a  ;:eneral  and  continuous  simplification  of  tariffs  ami  trade 
r»inilatit»ns  has  ensued.  The  <letails  therefore  that  used  to  Ix,' 
prv>*ned  regarding  the  commerce  in  drugs,  exist  no  longer  in 
■niything  like  their  former  state  of  comj»leteness  :  hence  the 
fr:itnncntarv  nature  of  much  of  the  infonnation  nconled  under 
^bis  head. 

*  Iltr^  (Utto)  Amitt'miM'her  Atltu  zur  fhaimnztuti^chtn  Wmtrrntuml^,  I>erliii, 
1  •••'■».     4to.  with  50  plates. 

Flurkij:er  (F.  A.)  Grundhitjtn  drr  pharmitr,ntifchrH  WanrtHkunilf^  EiH(ei(v»*j 
^***iiu  Stm*iium  drr  J*fiannftn»*/Nr^it\  Iierlin,  IsT.'J.  Svo. 

Ilanchon  (CiiL»lavf)  Tmitv  pnitifjnr  de  hi  dittrminatinu  dr»  i\-y  ■•.«  *im/Jt* 
'^•rtt/i^r  tr*;etntr,  PaHH,  lS71.     Svo.  (in  i»r«»j;ri':<j*). 
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The  medicinal  uses  of  each  particular  drug  are  only  slightly 
mentioned,  it  being  felt  that  the  science  of  therapeutics  lies 
within  the  province  of  the  physician,  and  may  be  wisely  relin- 
quished to  his  care.  At  the  same  time  it  may  be  remarked 
that  the  authors  would  have  rejoiced  had  they  been  able  to 
give  more  definite  information  as  to  the  technical  or  economic 
uses  of  some  of  the  substances  they  have  described. 

What  has  been  written  under  the  head  of  Adulteration 
is  chiefly  the  result  of  actual  observation,  or  might  otherwise 
have  been  much  extended.  The  authors  would  rather  rely 
on  the  characters  laid  down  in  preceding  sections  than  upon 
empirical  methods  for  the  determination  of  purity.  The 
heading  Substitutes  has  been  adopted  for  certain  drugs,  more  or 
less  related  to  those  described  in  special  articles,  yet  not  actually 
used  by  way  of  adulteration. 

A  work  professing  to  bring  together  the  latest  researches 
in  any  subject  will  naturally  be  thought  to  contain  needless  inno- 
vations. Whilst  deprecating  the  inconvenience  of  changes  of 
nomenclature,  the  authors  have  had  no  alternative  but  to  adopt 
the  views  sanctioned  by  the  leaders  of  chemical  and  botanical 
science,  and  which  the  progress  of  knowledge  has  required. 
The  common  designations  of  drugs  may  indeed  remain  un- 
changed : — hellebore,  aconite,  colchicum,  anise  and  caraway, 
need  no  modernizing  touch.  But  when  we  attempt  to  combine 
with  these  simple  names,  words  to  indicate  the  organ  of  the 
plant  of  which  they  are  constituted,  questions  arise  as  to  the 
strict  application  of  such  terms  as  root,  rhizome,  tuber,  conn, 
seed,  and  fruit,  about  some  or  all  of  which  a  diversity  of  opinion 
may  be  entertained. 

It  has  been  the  authors'  aim  to  investigate  anew  the  field  of 
Vegetable  Materia  Medica,  in  order  as  far  as  possible  to  clear 
up  doubtftd  points,  and  to  remove  some  at  least  of  the  imcer- 
tainties  by  which  the  subject  is  surrounded.  In  furtherance  of 
this  plan  they  have  availed  themselves  of  the  resources  offered 
by  Ancient  and  Modern  History  ;  nor  have  they  hesitated  to 
lay  under  contribution  either  the  teaching  of  men  eminent  in 
science,  or  the  labours  of  those  who  follow  the  paths  of  general 
literature.  How  far  they  have  accomplished  their  desire, 
remains  for  the  public  to  decide. 
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Thermometer — ^The  Centigrade  Thermometer  has  bee 
alone  adopted,  A  table  comparing  its  degrees  with  those  t 
Fahrenheit's  scale  is  given  opposite. 

Polarization — Most  essential  oils,  and  the  solutions  i 
several  substances  described  in  this  book  are  capable  of  effectir 
the  deviation  of  a  ray  of  polarized  light.  The  amount  of  th 
rotatory  power  is  greatly  influenced  by  various  causes,  and  ca 
hardly  be  regarded  as  constant  in  many  essential  oils.  As  1 
alkaloids  and  other  compounds  of  organic  origin,  the  deviatic 
much  depends  upon  the  nature  and  quantity  of  the  solvent.  Tl 
authors  have  thought  it  needful  to  record 
in  numerous  cases  the  results  of  such  op- 
tical investigations,  as  determined  by  the 
PolaristroboTneter  invented  by  Wild  of 
St  Petersburg,  and  described  in  Poggen- 
dorff 's  Annalen  der  Physik  und  Chemie^ 
vol.  122  (1864)  p.  626;  or  more  completely 
in  the  Bulletin  de  VAcadSmie  imp6riale 
des  Sciences  de  St.  Petersbourg,  tome  viii. 
(1869)  p.  33. 


Measurements — The  authors  regret 
to  have  been  unable  to  adopt  one  standard 
system  of  stating  measurements.  They 
have  mostly  employed  the  English  inch  : 
the  accompanying  wood -cut  will  facilitate 
its  comparison  with  the  French  decimal 
scale.  The  word  millimetre  is  indicated 
in  the  text  by  the  contraction  mm.  ; 
mtcromi7Zi?we^re,  signifying  the  thousandth 
part  of  a  millimetre,  and  only  used  in 
reference  to  the  microscope,  is  abbreviated 
thus,  mJcm. 


INCHES 

CENTIMETR 

—          o 

X 

z 
—        a 

1 

— 

—          H 
n 

10         

z 

—          H 

«          C= 

—        w 

H         

u      — 

£ 

— 

2        

5 
s 

e 


)    W 


0} 


H 
Z 
•I 


JL 


^ 


TABLE  for  compotwg  the  tlegree*  of  the    Centigrade 
ThertHomeler  with  t/ioee  <f  Fahrenheit's  Scale. 
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PHABMACOGBAPHIA. 


CORRIGENDA. 

Page  Sf),    9th  line  from  top,  fw  1871,  read  18G9. 
..      141,  7th  line  from  bottom,  for  Fritz,  nail  Fitz. 
„     213,  7th  line  from  top,  alter  formula  thus 

.,     394,  24th  line  from  top, /or  Bnifnels,  read  Bruntels. 
„     495,  13th  line  from  bottom, /c>r  hcmili  read  humuli 


For  omvenieTvct  of  lotrtfpondtncey  the  jxfstal  address  of  tfie  authors 
ts  ajfpendnl.  They  to(*uid  gladly  receive  inquiries^  imggestionSy  or  further 
information  • — 

PROFESHOK  Flijckiger,  StrassbuTg,  Genuany. 
Daniel  Hanburt,  Clapham  CSommon,  near  London. 
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RANUNCULACEiE. 

RADIX    HELLEBORI    NIGRI. 

Hiidijt  FMebori  nigri,  Radir  Mdampodii ;  Black  Iltllebore  lluot ; 
V.  Racine  irElleborc  iwir;  CI.  ScJucarzc  Nicstrurzel, 

Botanical  Origin — Ildleborus  nujtr  L,  a  low  iK»reiiiiial  herb, 
native  of  sub-alpine  wooils  in  Southern  and  Ka^teni  EurojHJ.  It  ih 
/ouufi  in  Provence,  Northern  Italy,  Salzburg,  Ikivaria,  Austria,  Bohemia. 
J  and  Silesia,  as  well  as,  according  to  Boissier,  ^  in  C'ontinenUil  (iret*ce. 

Under  the  name  of  ChruUmas  Kose,  it  is  often  grown  in  Knglish 
gardt-n.H  on  account  of  its  handsome  white  tlowers,  which  are  jmt  forth 
in  mid-winter. 

Hiatory — The  story  of  the  daughters  of  Pra»tus,  king  of  Argos, 
being  cured  of  madness  by  the  soothsayer  and  physician  Melaui{>us,  who 
administered  to  them  lieHebore,  has  imparted  great  celebrity  to  thi*  {)Iunt 
under  notice.^ 

but  admitting  that  the  medicine  of  Melampus  was  really  the  root  of 
&  species  of  Uelleborus,  its  identity  with  that  of  the  present  plant  is 
tAtremely  improbablei  Sevend  other  species  grow  in  Greece  and  Asia 
Minor,  and  Schroff '  has  endeavoured  to  show  that  of  these.  //.  oruntalU 
Lam.  possesses  medicinal  {)owers  agreeing  better  with  tlie  ancient 
iocoimts  than  those  of  H,  nujir  L  He  has  also  pointed  out  that  the 
iDcients  emplnyed  not  the  entire  root  but  oidy  the  bark  separated  from 
tike  woody  column  ;  and  that  in  U.  lUifer  and  U.  virulU  the  {>eeling  of 
tbe  riuz«>me  is  ini{K>ssible,  but  that  in  //.  urunialis  it  may  be  easily 
HTected. 

'  fUtm  OritmimiiM,  I  (1S67>  61.  *  Zritj^rhr.  d,  Gr^lljich.  d.  AerU*  rw  U'irr. 

'  ^  th*  UbI  of  theiet  tod  tntmioini  on  ISGo,  Nu.   '25:  CaiutUU's  Jahrtst-^rt^hi  for 

HHMflft  mm  bj  Ment  and    De   Lent  ISfiV.  i.  47.     1$6U.  i.  65. 
Md  to.  4&  47a 
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According  to  the  same  authority  the  hellebores  ditfer  extremely  in 
their  medicinal  activity.  The  most  potent  is  H,  orientalis  Lam. ;  then 
follow  H,  viridis  L.  and  H,  fodidus  L.  (natives  of  Britain),  and  H. 
purpurascens  Waldst.  et  Kit.,  a  Hungarian  species,  while  H.  niger  is  the 
weakest  of  all.^ 

Description — Black  Hellebore  produces  a  knotty,  fleshy,  brittle 
rhizome  which  creeps  and  branches  slowly,  forming  in  the  course  of  years 
an  entangled,  interlacing  mass,  throwing  out  an  abundance  of  stout,  straight 
roots.  Both  rhizome  and  roots  are  of  a  blackish  brown,  but  the  younger 
roots  are  of  lighter  tint  and  are  covered  with  a  short  woolly  tomentum. 

In  commerce  the  rhizome  is  found  with  the  roots  more  or  less  broken 
off  and  detached.  It  is  in  very  knotty  irregular  pieces,  1  to  2  or  3 
inches  long  and  about  ^to  ^  o{  an  inch  in  ddameter,  internally  whitish 
and  of  a  horny  texture.  If  cut  tiunsversely  (especially  after  macera- 
tion), it  shows  a  circle  of  white  woody  wedges  8  to  12  in  number, 
surrounded  by  a  thick  bark.  The  roots  are  unbranched,  scarcely  -^^  of 
an  inch  in  diameter.  The  younger  when  broken  across  exhibit  a  thick 
bark  encircling  a  simple  woody  cord ;  in  the  older  this  cord  tends  to 
divide  into  converging  wedges  which  present  a  steUate  appearance, 
though  not  so  distinctly  as  in  Actcea,  The  drug  when  cut  or  broken 
has  a  slight  odour  like  that  of  senega.  Its  taste  is  bitterish  and  slightly 
acrid. 

Microscopic  Structure — The  cortical  part  both  of  the  rhizome  and 
the  rootlets  exhibits  no  distinct  medullary  rays.  In  the  rootlets  the 
woody  centre  is  comparatively  small  and  enclosed  by  a  narrow  zone 
somewhat  as  in  sarsaparilla.  A  distinct  pith  occurs  in  the  rhizome  but 
not  always  in  the  rootlets,  their  woody  column  forming  one  solid  bundle 
or  being  divided  into  several.  The  tissue  contains  small  starch  granules 
and  drops  of  fatty  oil. 

Chemical  Composition — The  earlier  investigations  of  Black 
Hellebore  by  Gmelin,  and  FeneuUe  and  Capron,  and  of  liiegel  indicated 
only  the  presence  of  the  more  usual  constituents  of  plants. 

Bastick  on  the  other  hand  in  1852  obtained  from  the  root  a  peculiar, 
non-volatile,  crystalline,  chemically-indiflFerent  substance  which  he 
named  HellehoHn.  It  is  stated  to  have  a  bitter  taste  and  to  produce  in 
addition  a  tingling  sensation  on  the  tongue  ;  to  be  slightly  soluble  in 
water,  more  so  in  ether,  and  to  dissolve  freely  in  alcohol. 

Marm^  and  A.  Husemann  extracted  helleborin  (1864)  by  treating 
with  hot  water  the  green  fatty  matter  which  is  dissolved  out  of  the 
root  by  boiling  alcohol.  After  recrystallization  from  alcohol,  it  is 
obtainable  in  shining,  colourless  needles,  having  the  composition 
C^H^^O^  It  is  stated  to  be  highly  narcotic.  Helleborin  appears  to  be 
more  abundant  in  H.  viridis  (especially  in  the  older  roots)  than  in  H, 
niger,  and  yet  to  be  obtainable  only  to  the  extent  of  0*4  per  milla 
When  it  is  boiled  with  dilute  sulphuric  acid,  or  still  better  with  solution 
of  zinc  chloride,  it  is  converted  into  sugar  and  Hellebcrresiyi,  C^^H^O*. 

Marm^  and  Husemann  succeeded  in  isolating  other  crystallized 
principles  from  the  leaves  and  roots  of  H,  niger  and  H,  viridis,  by 
precipitation  with  phospho-molybdic   acid.     They  obtained   firstly  a 

^  Between j9Mr7mra«cfn«  and  niger,  Schroff      Boissier  holds  to  be  simply  //.  orientalis 
places  jET.  pontieut  A.   Br.,  a  plant  which      Laro. 
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>lij;htly  aci<l  glucoside  which  they  named  HelUbortin,  It  occurs  only 
in  very  small  proportion,  but  is  rather  more  abundant  in  H,  niger  than 
in  //.  riridis.  When  boiled  with  a  dilute  acid,  helleborein,  C**H**0^*, 
is  n*»olvod  into  HelleborHin,  C^^H^CP,  of  a  fine  violet  colour,  and  sugar, 
4'i;j{2i()i2  \^  jg  remarkable  that  helleboretin  has  no  physiological 
M  tion,  though  helleborein  is  stated  to  l)e  poisonous. 

An  organic  acid  accompanying  helleborin  was  regarded  by  Bastick  an 
i>n»Uably  aconitic  (equisetic)  acid.     There  is  no  tannin  in  hellebore. 

Uses — Black  Helleboro  is  reputed  to  be  a  drastic  purgativa  In 
British  meilicine  its  employment  is  nearly  obsolete,  but  the  drug  is  still 
imported  fmm  Germany  and  sold  for  the  use  of  domestic  animals. 

Adulteration — Black  Hellebore  root  as  found  in  the  market  is 
not  alw*ays  to  l)e  relied  on,  and  w*ithout  good  engravings,  it  is  not  easy 
to  point  out  characters  by  which  its  genuineness  can  be  made  certain. 
In  fact  to  ensure  its  recognition,  some  of  the  Gennan  pharmacopceias 
require  that  it  should  be  supplied  with  leaves  attached. 

The  roots  w*ith  which  it  is  chietlv  liable  to  ]>e  confounded  are  the 
following : — 

1,  Ilflliborus  riridis  L — Although  a  careful  comparison  of  authenti- 
cated specimens  reveals  certain  small  differences  between  the  roots  and 
rhizomes  of  this  species  and  of  H.  niger,  there  are  no  striking  characters 
by  which  ihey  can  be  discriminated.  The  root  of  ff.  riridis  is  far  more 
bitter  and  acrid  than  that  of  //.  niaer,  and  it  exhibits  more  numerous 
drops  of  fatty  oil.  In  German  trade  the  two  drugs  are  supplied  sepa- 
rately, both  being  in  use;  but  as  H.  viridis  is  apparently  the  rarer 
plant  and  its  root  is  valued  at  3  to  5  times  the  price  of  that  of  //.  niger, 
It  is  not  likely  to  be  used  for  sophisticating  the  latter. 

2.  Aetata  spicaia  L — In  this  plant  the  rhizome  is  much  thicker;  the 
rootlets  broken  transversely  display  a  cross  or  star.  The  drug  has  but 
little  odour  ;  as  it  contains  tannin  its  infusion  is  blackened  by  a  pcrsalt 

►f  in>n,  which  is  not  the  case  with  an  infusion  of  Black  Hellelwre. 


RHIZOMA   COPTIDIS. 

RndiJ-  Coptidis;  Captis  Root,  Mishmi  Bitter,  Mishmi  Tito, 

Botanical  Origin— Coptis  Teeta  Wallich,  a  small  herbaceous  plant 
%t2ll  bat  imperfectly  known,  indigenous  to  the  Mishmi  mountains, 
eastward  of  Assam.     It  was  first  described  in  1836  by  Wallich.^ 

History — This  drug  under  the  name  of  Afahmira  is  used  in  Sind 
for  inflammation  of  the  eyes,  a  circumstance  which  enabled  Pereira  '  to 
identify  it  with  a  substance  bearing  a  nearly  similar  designation 
OHfUtioned  by  the  early  writers  on  medicine  and  previously  regarded  as 
the  root  of  Chelidonium  majus  L. 

Thus  we  find  that  Paulus  iEgineta  in  the  7th  century  was  ac- 
qoainted  with  a  knotty  root  named  Ma/4ipa9.  Rhazes  who  according  to 
Cboulant  died  in  A.D.  923  or  932,  mentions  Mamiran,  and  it  is  also 
by  Aviceima  a  little  later  as  a  drug  useful  in  diseases  of  the  eye. 


Tnmg.  cf  JtfWL  mui  Phyi.  Sor,  of  Col-  *  Pharm.  Joum,  zi.  (1852)  294. 

nit  n^M)  S6. 
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Ibn  Bay  tar  in  the  13th  century  called  the  drug  Mamiran  and  UrvJc, 
and  described  it  as  a  small  yellow  root  like  turmeric,  coming  from 
China.  Other  writers  of  the  middle  ages  allude  to  it  under  the  name 
of  Memeren, 

Hajji  Mahomed  in  the  account  of  Cathay  which  he  gave  to  Ramusio 
(circa  A.D.  15o0)  says  that  the  Mamhroni  chini,  by  which  we  understand 
the  root  in  question,  is  found  in  the  mountains  of  Succuir  (Suh-cheu) 
where  rhubarb  grows  and  that  it  is  a  wonderful  remedy  for  diseases  of 
the  eye.^  In  an  ofl&cial  report  published  at  Lahore  in  1862,*  Mamiran- 
i'chini  is  said  to  be  brought  from  China  to  Yarkand. 

The  rhizome  of  Coptis  is  used  by  the  Chinese  under  the  names 
Hwaiig4ien  and  Chv^n-licn.^  It  is  enumerated  by  Cleyer*  (1682)  as 
"  radix  pretiosa  amaral*  and  was  described  in  1778  by  Bergius  *  who 
received  it  from  Canton. 

More  recently  it  was  the  subject  of  an  interesting  notice  by  Guibourt  ^ 
who  thought  it  to  be  derived  from  Ophioxylon  serpentinum  L.,  an 
apocyneous  plant  widely  removed  from  Coptis.  Its  root  was  recom- 
mended in  India  by  Maclsaac  '^  in  1827  and  has  been  subsequently 
employed  witli  success  by  many  practitioners. 

There  is  a  rude  figure  of  the  plant  in  the  Chinese  herbal  Pun-tsao. 

Description — Tita,  as  the  drug  is  called  in  the  Mishmi  Country 
whence  it  is  sent  by  way  of  Sudiya  on  the  Bramaputra  to  Bengal,  is 
a  rhizome  about  the  thickness  of  a  quill  occurring  in  pieces  an  inch 
or  two  in  length.  It  often  branches  at  the  crown  into  two  or  three 
heads,  and  bears  the  remains  of  leafstalks  and  thin  wiry  rootlets,  the 
stumps  of  which  latter  give  it  a  rough  and  spiny  appearance.  It  is 
nearly  cylindrical,  often  contorted,  and  of  a  yellowish  brown  colour. 
The  fracture  is  short,  exhibiting  a  loose  structure  with  large  bright 
yellow  radiating  woody  bundles.  The  rhizome  is  intensely  bitter  but  not 
aromatic  even  when  fresh. 

It  is  found  in  the  Indian  bazaars  in  neat  little  open-work  bags  formed 
of  narrow  strips  of  rattan,  each  containing  about  half  an  ounce.  We 
have  once  seen  it  in  bulk  in  the  London  market.® 

Microscopic  Structure — Cut  transversely  the  rhizome  exhibits  an 
inner  cortical  tissue,  through  which  sclerenchymatous  groups  of  cells  are 
scattered.    The  latter  are  most  obvious  on  account  of  their  bright  yello^ 
colour.     In  the  woody  central  column  a  somewhat  concentric  arrange^ 
ment  is  found,  corresponding  to  two  or  three  periods  of  annual  growth- 
The  pith,  not  the  medullary  rays,  begins  to  be  obliterated  at  an  early 
perio<l.     The  structure  of  the  drug  is,  on  the  whole,  very  irregular  ot> 
account  of  the  branches  and  numerous  rootlets  arising  from  it. 

The  medullary  rays  contain  small  starch  granules,  while  the  bark  a^ 
well  as  the  pith  are  richer  in  albuminous  or  mucilaginous  matters. 

Chemical    Composition — The    colouring    matter  in    which  the 

1  Yule,    Cathay    and    the     wav    thither  ^  Mat.  Med.  iL  (1778)  908. 

(Hakluyt  Society)  i.  (1866)  p.  ccxvi.  «  Hist,  des  Drog.  n.  (1849)  526. 

*  Davies,    Report    on    the    trade    of  the  '  Tran8.ofMed.andPhyt.Soc.  of  Calcutta^ 
countries  on  the  N.  W.  boundary  of  India,  iii.  (1827)  432. 

Lahore,  1862.  ^  Two  cases  were  offered  for  sale  as  Olen 

'  Otherwise  written  Ilonglane,   Chonliny       or  Mishmce  by  Messrs.  Gray  and  Cla; k,  drug- 
Chynlen,  Chouiine,  Souline,  dtc.  brokers,  25  Nov.  1858. 

*  Specimen  Mrdicina;  8inica%  Med.  Simp. 
No.  27. 
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rhizome  of  Coptic  abounds,  is  quickly  dissolved  by  water.  If  the 
yellow  solution  obtained  by  macerating  it  in  water  is  duly  concentrated, 
nitric  acid  will  produce  an  abundant  heavy  precipitate  of  minute  yellow 
cr}'stiib,  which  if  redissolved  in  a  little  boiling  water  will  separate  again 
in  stellate  groups.  Solution  of  iodine  also  precipitates  a  cold  infusion 
of  the  root. 

These  reactions  as  well  as  the  bitterness  of  the  drug  are  due  to  a 
lar)?e  proportion  of  Berberine,  as  proved  by  J.  D.  Perrins.^  The  rhizome 
yieldcMJ  not  less  than  8^  per  cent.,  which  is  more  than  has  been  met 
with  in  any  other  of  the  numerous  plants  containing  that  alkaloid. 

As  pure  berberine  is  scarcely  dissolved  by  water,  it  must  be  combined 
m  f^ftptU  with  an  acid  forming  a  soluble  salt.  Further  researches  are 
requisite  to  determine  the  nature  of  this  acid.  In  some  plants  berberine 
is  accompanied  by  a  second  basic  principle  :  whether  in  the  present 
inntaDce  such  is  the  case,  has  not  been  ascertained. 

Uses — Tlie  drug  has  been  introduced  into  the  Pharmacopoeia  of 
Ifuiia  as  a  pure,  bitter  tonic. 

Substitutes — Thalictrum  foliolosum  DC,  a  tall  plant  common  at 
Mu.<(sooree  and  throughout  the  temperate  Himalaya  at  5000 — 8000  feet, 
as  well  as  on  the  Khasia  Hills,  affords  a  yellow  root  which  is  exported 
from  Rumaon  under  the  name  Momiri,  From  the  description  in  the 
Pharmaeupceia  of  India,  it  would  appear  to  much  resemble  the  Mishmi 
Tita,  and  it  is  not  impossible  that  some  of  the  observations  made 
under  the  head  History  (p.  3)  may  apply  to  Thalictrum  as  well  as 
U>  Coptis. 

In  the  United  States  the  rhizome  of  Copiis  trifolia  Salisb.,  a  small 

herb  indigenous  to  the  United  States  and  Arctic  America,  and  also 

found  in  European  and  Asiatic  Russia,   is  employed    for  the    same 

parpode.H  as  the  Indian  drug.     It  has  been  recently  shown  to  contain 

berberine  and  another  crystalline  principle.^ 

SEMEN    STAPHISAGRIiE. 

Staresacre  ;  F.  Staphisaigre ;  G.  Stcpfuinskomer,  Lduscsamen 

Botanical  Oric^n — Delphinium  Staphisagria  L^  a  stout  erect, 
biennial  herb  growing  3  to  4  feet  high  with  palmate,  5-  to  9-lobe<l  leaves, 
which  as  well  as  the  rest  of  the  plant  are  softly  pubescent. 

It  is  a  native  of  Italy,  Greece,  the  Greek  Islands  and  Asia  Minor 
KTowing  in  waste  and  shady  places ;  it  is  now  also  found  throughout  the 
KT^etter  port  of  the  Mediterranean  regions  and  in  the  Canary  Islands,  but 
vbether  in  all  instances  truly  indigenous  is  questionable. 

History — Stavesacre  was  well  known  to  the  ancients.  It  is  the 
hfi^ipn  <rra4>U  of  Nicander  in  the  2nd  century  B.c.,^  the  ora^U 
ijpla  of  Dioecorides,*  the  Staphisagria  or  Herba  pedicularia  of 
*S:hboniuB  Largus,^  the  Astaphis  agria  or  Staphis  of  Pliny .*  The  last- 
oimed  author  mentions  the  use  of  the  powdered  seeds  for  destroying 
vennin  on  the  head  and  other  parts  of  the  Ixxly. 

'  Jwmrm,  of  Ch£Wi.  Soe.  xr.  (1S(S2)  389.  «  /V  Mai.  Med.  lib.  \r.  r.  15S. 

'  <»rd«  in  Jm.  Jmum,  of  Pharm.  Mmy  ^  Ik    Compoaitione    Mfdintmtntont m,    c. 

1*73.   in.  lee. 

'  0.  fleluniWr,   Niemndrm,   laps.   ISM.  •  Lib.  xxiii.  c.  IS. 
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The  drug  continued  in  use  during  the  middle  ages.  Pietro  Crescenzio  ^ 
who  lived  in  the  13th  century  mentions  the  collection  of  the  seeds  in 
Italy;  and  Simon  Januensis,^  physician  to  Pope  Nicolas  IV.  (a.d. 
1288 — 1292),  describes  them — ''propter  excellentem  operationem  in 
caputpurgio'' 

Description — The  fruit  consists  of  three  downy  follicles,  in  each 
of  which  about  12  seeds  are  closely  packed  in  two  rows.  The  seeds 
(which  alone  are  found  in  commerce)  are  about  3  lines  in  length  and 
rather  less  in  width ;  they  have  the  form  of  a  very  irregular  4-sided 
pyramid,  of  which  one  side,  much  broader  than  the  others,  is  distinctly 
vaulted.  They  are  sharp-angled,  a  little  flattened,  and  very  rough,  the 
testa  being  both  wrinkled  and  deeply  pitted.  The  latter  is  blackish- 
brown,  dull  and  earthy-looking,  rather  brittle,  yet  not  hard.  It  encloses 
a  soft,  whitish,  oily  albumen  with  a  minute  embryo  at  its  sharper  end. 

The  seeds  have  a  bitter  taste  and  occasion  a  tingling  sensation  when 
chewed.     Ten  of  them  weigh  about  6  grains. 

Microscopic  Structure — The  epidermis  of  the  seed  consists  of  one 
layer  of  large  cells,  either  nearly  cubical  or  longitudinally  extended  : 
hence  the  wrinkles  of  the  surface.  The  brown  walls  of  these  cells  are 
moderately  thickened  by  secondary  deposits,  which  may  be  made  very 
obvious  by  macerating  thin  sections  in  a  solution  of  chromic  acid,  1  p. 
in  100  p.  of  water.  By  this  treatment  numerous  crystals  after  a  short 
time  make  their  appearance, — without  doubt  the  chromate  of  one  of  the 
alkaloids  of  stapMsagria. 

The  outer  layer  of  the  testa  is  made  up  of  tliin-walled  narrow  cells, 
which  become  larger  near  the  edges  of  the  seed  and  in  the  superficial 
wrinkles.  They  contain  a  small  number  of  minute  starch  granules  and 
are  not  altered  on  addition  of  a  salt  of  iron.  The  interior  layer 
exhibits  a  single  row  of  small,  densely-packed  cells.  The  albumen  is 
composed  of  the  usual  tissue  loaded  with  granules  of  albuminoid  matter 
and  drops  of  fatty  oil. 

Chemical  Composition— The  analyses  of  Brandes  (1819),  and  of 
Lassaigne  and  Feneulle  (1819)  have  sliown  this  drug  to  contain  a  basic 
principle  which  has  been  named  Delphinine  or  Belphine,  Erdmann  in 
1864  assigned  it  the  formula  C^H^NO* ;  he  obtained  it  to  the  extent 
of  1  per  mille  in  small  rhombohedric  crystals  fusing  at  120°  C,  soluble 
in  ether,  alcohol,  chloroform,  or  benzol.  Its  salts,  except  the  chromate, 
appear  to  be  uncrystallizable.  The  alkaloid  has  an  extremely  burning 
and  acrid  taste,  and  is  highly  poisonous. 

Couerbe  ^  in  1833  pointed  out  the  presence  in  stavesacre  of  a  second 
alkaloid  separable  from  delphinine  by  ether  in  which  it  is  insoluble.  It 
is  called  Staphisaine  and  has  the  composition  C^^H^^NO^. 

The  treatment  of  the  shell  of  the  seed  with  chromic  acid,  detailed 
above,  shows  that  this  part  of  the  drug  is  the  principal  seat  of  the 
alkaloids ;  and  the  albumen  indeed  furnishes  no  crj'stals  of  any  chromate. 
In  confirmation  of  this  view  we  exhausted  about  400  grammes  of  the 
erUire  seeds  with  warm  spirit  of  wine  acidulated  with  a  little  acetic  acid. 
The  liquid  was  allowed  to  evaporate  and  the  residue  mixed  with  warm 
water.    The  solution  thus  obtained,  separated  from  the  resin,  yielded  on 

^  LiJbro  della  AgrieuUum,  Venet   (1511)        '  Clavis  SaruUionis,  Vonot.  1510. 
lib.  vi.  c.  108.  »  Ann.  de  Ckimie  et  de  Phi/s.  lii.  (1833)  352. 
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.i<l(iitioa  of  chromic  acid  an  abundant  precipitate  of  chromate  of  del- 
phinine.  The  same  solution  likewise  furnished  copious  precipitates 
whfn  bichloride  of  platinum,^  iodohydrargyrate  of  potassium  or  bichro- 
mate of  potassium  were  added*  We  ascertained  that  pure  acetate  of 
ti**lphiuiue  gives  the  same  reactions  with  these  tests.  By  repeating  the 
aliove  treatment  on  a  larger  scale  we  obtained  crystals  of  dedphinine  of 
i-ctusiderable  size,  and  also  a  second  alkaloid,  not  soluble  in  ether,  pro- 
bably Couerbe  s  staphisaine. 

In  1864,  Darbel  in  a  thesis*  published  at  Montpellier,  announced 
the  existence  of  a  third  alkaloid  which  he  termed  Staphisayrine — a  name 
whirh  unfortunately  has  been  also  applied  to  staphisaine. 

By  exhausting  stavesacre  seeds  with  boiling  ether,  we  got  27  per  cent, 
of  faity  oil,  which  continued  fluid  even  at  —  5°  C.  It  concreted  by 
iiieaits  of  hy})ouitric  acid,  and  is  therefore  to  be  reckoned  among  the 
non-dr^'ing  oils. 

The  drug  air-dry  contains  8  percent,  of  hydnwcopic  water.  Dried 
^t  pMj^  ('.,  and  incinerated  it  left  8*7  [ler  cent,  of  ash. 

Nitthing  exact  is  known  of  the  Delphinic  acid  of  Hofschlager  (about 
]  ^20)  said  to  be  crystalline  and  volatile. 

Commerce — The  seeds  are  imported  from  Trieste  and  from  the 
south  of  France,  especially  from  Nismes,  near  which  city  as  well  as  in 
Italy  (Puglia)  the  plant  is  cultivated. 

Uses — Stave-sacre  seeds  are  still  employed  as  in  old  times  for  the 
d*T»t ruction  of  ptdicidi  in  the  human  subject,  for  which  purpose  they  are 
re«Jiiced  to  powder  which  is  dusted  among  the  hair.  Dr.  Balmauno  Squire  ' 
ha\ini;  t5icertained  that  prurigo  senilis  is  dependent  on  the  presence  of 
pfdicnlus,  has  recommended  an  ointment  of  which  the  essential  ingre- 
dient is  the  fatty  oil  of  stavesacre  seeds  extracted  by  ether.  It  is  plain 
that  such  a  preparation  would  contain  delphinine.  Delphinine  itself 
ba5  been  used  externally  in  neuralgic  affections.  Stavesacre  se^ls  are 
liii^ely  consumed  for  destroying  the  pediculi  that  infest  cattle. 
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Tuher  Aroniii ;  Aconite  liooi* ;  F.  Bacine  iVAconit ;  {}.  Eisenhutknolien, 

St  nntJi  uihwllen . 

Botanical  Origin — Aconitum  Napellu.<  L — This  widely-diffused 
and  inc«t  variable  species  grows  chiefly  in  the  mountainous  districts  of 
the  temperate  parts  of  the  northern  hemisphere. 

It  is  of  frequent  occurrence  throughout  tlie  chain  of  the  Ali>s  up 
to  more  than  CoOO  feet,  the  Pyrenees,  the  mountains  of  Germany  and 
Austria,  ami  is  also  found  in  Denmark  and  Swe<len.  It  has  becomt; 
naturalized  in  a  few  spots  in  the  west  of  England  and  in  South  Wales. 
K,4tftward  it  grows  throughout  the  whole  of  Siberia,  extending  to  the 
mountain  ranges  of  the  Pacific  coast  of  North  America.  It  occurs  in 
company  with  other  species  on  the  Himalaya  at  10,000  to  IG.OOO  feet 
mbove  the  sea-level. 

Tlie  plant  is  cultivated  for  medicinal  use  and  also  for  ornament. 

*  Tb*  |iUtimc  eompoand  if  in  fine  micro-  *  Phcrm.  Jtmm.  ri.  (IS^)  40.*». 

i^^|v*  rryitaU.  *  We  usr  tho  word   roU  M  mott  in   ac- 

*  HflcA^rdUf   ekimi^WB  et  phf$tolo^'qius      ronlance    with    the    teaching    of    Kngli«h 
fat  m!mlMdt$  du  DtfpMinitim  Sfaphis-      b^ttanista. 
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History — The  ^Akovitov  of  the  Greeks  and  the  Aconttum  of  the 
Romans  are  held  to  refer  to  the  genus  under  notice,  if  not  precisely  to 
A.  Napellus.  The  ancients  were  well  aware  of  the  poisonous  properties 
of  the  aconites,  though  the  plants  were  not  more  exactly  distinguished 
until  the  close  of  the  middle  ages. 

Aconite  has  been  widely  employed  as  an  arrow-poison.  It  was  used 
by  the  ancient  Chinese,^  and  is  still  in  requisition  among  the  less 
civilized  of  the  hill  tribes  of  India.  Something  of  the  same  kind  was  in 
vogue  among  the  aborigines  of  ancient  Gaul.^ 

One  of  the  most  remarkable  facts  in  the  history  of  the  species  under 
notice  is  that  in  certain  localities  its  poisonous  qualities  are  not 
developed,  and  it  is  so  entirely  innocuous  that  it  is  used  as  a  potherb ! 
This  was  pointed  out  as  long  ago  as  1671  by  Martin  Bemhard,*  an 
eminent  Polish  physician  and  botanist,  and  was  confirmed  by  Linnseus^ 
so  far  as  relates  to  Lapland,  where  the  young  shoots  of  one  species  are 
cooked  and  eaten.  It  is  still  more  strange  to  find  that  while  in  certain 
districts  of  Northern  India  the  roots  are  collected  as  a  poison,  there  are 
others  in  which  the  same  roots  are  eaten  as  "a  pleasant  tonic." ^ 

Storck  of  Vienna  introduced  aconite  into  medical  practice  about  the 
year  1762.« 

Description — The  herbaceous  annual  stem  of  aconite  starts  from 
an  elongated  conical  tuberous  root  2  to  4  inches  long  and  sometimes 
as  much  as  an  inch  in  thickness.  This  root  tapers  oti'  in  a  long  tail, 
whUe  numerous  branching  rootlets  spring  from  its  sides.  If  dug  up  in 
the  summer  it  will  be  found  that  a  second  and  younger  root  (occasionally 
a  third)  is  attached  to  it  near  its  summit  by  a  very  short  branch,  and  is 
growing  out  of  it  on  one  side.  This  second  root  has  a  bud  at  the  top 
which  is  destined  to  produce  the  stem  of  the  next  season.  It  attains  its 
maximum  development  at  the  latter  part  of  the  year,  the  parent  root 
meanwhile  becoming  shrivelled  and  decayed.  This  form  of  growth  is 
therefore  analogous  to  that  of  an  orchis. 

The  dried  root  is  more  or  less  conical  or  tapering,  enlarged  and  knotty 
at  the  summit  which  is  crowned  with  the  base  of  the  stem.  It  is  from 
2  to  3  or  4  inches  long  and  at  top  from  ^  to  1  inch  thick.  The  tuber- 
like portion  of  the  root  is  more  slender,  much  shrivelled  longitudinally, 
and  beset  with  the  prominent  bases  of  rootlets.  The  drug  is  of  a  dark 
brown  ;  when  dry  it  breaks  with  a  short  fracture  exhibiting  a  white  and 
farinaceous,  or  brownish,  or  grey  inner  substance  sometimes  hollow  in 
the  centre.  A  transverse  section  of  a  sound  root  shows  a  pure  white 
central  portion  (pith)  which  is  many-sided  and  has  at  each  of  its  projecting 
angles  a  thin  fibro-vascular  bundle. 

In  the  fresh  state  the  root  of  aconite  has  a  sharp  odour  of  radish 
which  disappears  on  drying.  Its  taste  which  is  at  first  sweetish  soon 
becomes  alarmingly  acrid,  accompanied  with  sensations  of  tingling  and 
numbness. 

Microscopic  Structure — The  tuberous  root  as  seen  in  a  transverse 

^  F.   Porter  Smith,  Mat.  Med,  and  Nat.  *  Fl(yr.  Lapponica,  ed.  2.  1792.  187. 

Bisi.  of  China,  Shanghai,  1871.  2,  3.  •  Munro,  quoted  by  Hooker  and  Thorn- 

*  Pliny,  lib.  xxvii.  c.  76,  also  xxv.   25.  son,  Flor.  Ind.  i.  (1865)  68.  2nd  part 

'  NapelluB  in  Polonift  non  venenosus —  *  De  Stramonio,  ffyoseyamo  et    Acanilo, 

Ephem,  Acad.  Nat.  Curiot.  Dec.  i.  ann.  2  Vindob.  1762. 

(1671)  79. 
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section.  coDsists  of  a  central  part  enclosed  by  a  delicate  cambial  zone. 
Tlu»  outer  part  of  this  central  portion  exhibits  a  thin  brownish  layer 
made  up  of  a  single  row  of  cells  {kernscheide  of  the  Creriuans).  This  is 
more  distinctly  obvious  in  the  rootlets,  which  also  show  numerous^ 
scattered,  thick-walled  cells  of  a  yellow  colour. 

The  fibro- vascular  bundles  of  aconite  root  are  devoid  of  true  ligneous 
cells  ;  its  tissue  is  for  the  largest  part  built  up  of  uniform  parenchymatous 
cells  loaded  with  starch  granules. 

Chemical  Composition  —  Aconite  contains  chemical  principles 
which  are  of  great  interest  on  account  of  their  virulent  effects  on  the 
animal  economy. 

The  first  to  be  mentioned  is  Aconitine,  discovered  by  Geiger  and 
Hesse  in  181^3,  and  obtainable  from  the  root  to  the  ext^'nt  of  3  or  4 
per  mille.  Von  Planta  (1850)  assigned  to  it  the  formula  C»H*^N(r  ; 
I>iiqu€>sneP  (1871),  whose  analysis  relates  to  crystallized  aconitine  (of  A, 
Kapellus)  U**H**^NO*.  For  many  years  it  was  only  known  in  the  form 
of  a  light,  pulverizable,  colourless,  amoq)hous  mass.  In  the  London 
Exhibition  of  1862,  Morson,  the  well-known  manufacturing  chemist, 
whose  aconitine  had  long  been  held  in  great  repute,  exhibited  it  in  large 
well-define<l  crystals.  ()n  the  same  occasion  small  specimens  of  the 
crystallized  alkaloid  were  shown  by  Groves  of  \Ve\Tnouth,  and  also 
crystallized  hydrochlorate,  hydriodate,  and  nitrate,  jirepared  two  years 
previously  by  a  process  he  aften^'ards  describeil  in  print.'- 

About  the  year  1858  it  became  known  to  chemists  that  a  substance 
was  being  sold  under  the  name  of  Aconitine,  the  properties  of  which 
were  somewhat  diverse  from  those  held  to  be  characteristic  of  that 
alkaloid,  and  there  was  much  doubt  and  speculation  as  to  its  origin. 
It  is  now  known  that  this  body,  which  is  named  Pseud -aconitine,  and 
has  been  also  termed  English  Aconitine,  Napelline  (Wi^'i^ers),  Xejyalinc 
< FlQckiger),  and  Acraconitine  (Ludwig),  is  derived  fn»m  the  aconite 
called  in  India  Bish  (see  p.  12),  which  English  manufacturing  chemists 
have  long  preferred  (whenever  it  could  be  obtained)  to  the  aconite  root 
of  Europe. 

With  these  facts  in  view,  and  a  ])lentiful  supply  of  each  kind  of 
aconite.  Groves  has  re-examined  the  alkaloids  of  this  drug ;  and  his 
experiments,  though  not  yet  (January  1874)  concluded,  have  established 
the  following  facts : — 

European  aconite  root,  derived  from.^.  Napellus,  affords  aconitine  in 
two  forms, — crystalline  and  amorphous.  Indian  or  Nepal  aconite  root, 
presumed  t^>  Ihj  obtained  chiefly  from  A.  ferox,  yieMa  a  clojw»ly  allied 
»uli<itance,  Pstud-aamitine,  also  under  two  forms, — crystalline  ami  amor^ 
^'Aous.  The  characters  by  which  these  substances  are  (listinguished  have 
been  thus  recorded  by  Air.  Groves.* 

Aconitine,  whether  cr}'Stalline  or  amorphous,  does  not  fuse  or  soften 
in  boiling  water. 

Crystalline  Pscud-aconitine  does  not  soften  in  boiling  water,  l)ut  if 

•  Jemm.    dt    Pkarm.   et    dr   Chim,    xiv.       of  OmveH  wm  that  of   A.    .Vu;h//m.<.     We 
•  1^71 1  M  ;  IM  rAeomitimi  crutallisie  et  tit*      cannot  undertake  to  nay  whether  the  rnm 


^meomit^   <|aot«d    in   Pkarm,  tallized     aconitine    of    Morson     wan    tkiii 

Jmrntu  Jan.  27,  ISTS.  S02.  alkaloid,  or  whether  it  wa^i  that  now  known 

*  Mflrm  /Mim.   TiiL    (1867)  118.— The  a5  P$eud'€iconitif%€, 

Mlt   ahowa  that  the   ai^onitine  *  Phnrm,  Joum.  iVt.  11,  1«i7S.  29:1—296. 
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dissolved  in  an  acid  and  then  precipitated  by  ammonia,  the  precipitate 
treated  with  boiling  water  coheres  and  becomes  plastic. 

Artwrphcms  Pseud-aconitine,  boiled  in  water,  fuses,  becomes  sticky, 
and  adheres  to  the  sides  of  the  vessel. 

Crystalline  Aconitine  is  far  more  soluble  in  weak  aqueous  ammonia^ 
than  its  allied  alkaloids.  The  proportions  may  be  roughly  stated  thus: — 
cryst.  aconitine,  1  part  in  500  parts ;  amorph.  aconitine,  1 — 1000 ;  cryst. 
pseud-aconitine,  1 — 2500 ;  amorph.  pseud-aconitine,  1 — 1500. 

Aconitine  and  pseud-aconitine  are  both  deposited  in  crystals  from 
aqueous  ammoniacal  solutions.  Such  a  solution  of  crystalline  aconitine 
speedily  undergoes  spontaneous  decomposition;  that  of  amorphous 
aconitine  is  more  stable,  while  similar  solutions  of  pseud-aconitine  are 
but  little  prone  to  change. 

Crystalline  aconitine  forms  numerous  crystallizable  salts :  crystalline 
pseud-aconitine  appears  incapable  of  affording  crystallizable  salts. 

The  crystals  of  aconitine  are  described  by  Groves  as  being  entirely 
different  in  form  from  those  of  pseud-aconitine.  According  to  Duquesnel 
those  of  the  former  are  rhombic  or  hexagonal  tables,  sometimes  short 
four-sided  prisms. 

Duquesnel  who  has  studied  with  attention  the  properties  of  crystal- 
line aconitine  obtained  from  A,  Najpellus  grown  in  Europe,  describes  it 
as  anhydrous,  nearly  insoluble  in  water  even  at  100°  C.  When  obtained 
by  precipitation  from  one  of  its  salts,  it  is  in  the  form  of  an  amorphous, 
pulverulent  liydrate.  The  crystals  of  the  alkaloid  dissolve  in  alcohol, 
ether,  acetic  ether,  benzol,  and  especially  in  chloroform  which  is  their 
best  solvent ;  the  solutions  have  an  intensely  bitter  taste  followed  by  a 
sensation  of  pricking  and  tingling.  Crystalline  aconitine  is  freely  soluble 
in  dilute  acids,  easily  affording  crystallizable  salts  (especially  a  nitrate), 
provided  the  solution  is  perfectly  neutral ;  it  aIso  forms  crystalline  com- 
pounds with  iodine  and  bromine. 

Pseud-aconitine  is  but  little  soluble  in  ether  (1  in  100),  chloroform 
(1  in  230),  or  spirit  of  wine  in  the  cold,  but  dissolves  more  freely  in  those 
liquids  when  heated,  crystallizing  in  lai'ge  prisms  from  boiling  saturated 
solutions.  Solution  of  pseud-aconitine  has  a  burning  but  not  a  bitter  taste. 

In  1857,  Hiibschmann  2  announced  the  discovery  in  the  root  of  -4  - 
Xapelltbs  of  a  new  base  which  he  called  Napelline,     It  is  described  as  ^ 
pidverulent,  white,  amorphous  substance,  having  a  bitter  and  burnir*  ^ 
taste,  easily  soluble  in  water,  chloroform,  or  alcohol,  but  insoluble  i-^^ 
ether  or  benzol.     The  substance  has  an  alkaline  reaction,  and  is  a  stroc^^r 
base.      Hiibschmann    subsequently    (18G7)    expressed   his    belief  tl^  ^ 
napelline  was  identical  with  one  of  the  alkaloids  he  had  obtained         ^ 
1865  from  the  root  of  A.  Lycoctcytium  L,^  and  had  described  as  Acolydi^^ 

Groves  (1873)  has  prepared  a  somewhat  similar  body  from  NeO^^ 
aconite,  but  has  not  3'et   determined  its  identity  or  otherwise  w' 
Hlibschmann's  napelline — in  fact  he   has  expressed  the  opinion  tl 
European  and  Indian  aconite  have  each  its  own  napeUine. 

Another  alkaloid  occurring  in  aconite  was  announced  in  18G4 
T.  and  H.  Smith,  of  Edinburgh,*  who  named  it  Acanella,  but  afterwa 

'  A  solution  containing  IJ  per  cent,  of  marked,  crystallizable  alkaloid  Lijcoctc 

ammonia.  obtained  from  that  plant,  is  not  know 

*  Fliickiger,  in  Phamu  Jcnim,  Aug.  13,  occur  in  any  of  the  blue-flowered  aconite' 
1870.  121.  *  Pharm.  Journ.  v.  (1864)  317. 

•  Hiibschmanu's      distinct      and      well- 
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^}i<»wcHi  it  to  be  identical  with  narcotine.  So  far  as  we  know,  it  has  not 
Ut-n  met  with  by  any  other  chemist ;  Groves,*  in  particular,  was  unable 
to  find  it. 

Tlie  other  constituents  of  aconite  root  are  but  imperfectly  known. 
In  the  preparation  of  tlie  alkaloids,  a  dark  green  mixture  of  resin  and 
tat  ia  obtained  ;  it  is  much  more  abundant  in  European  than  in  Nepal 
;iconite  (Groves).  The  root  contains  Mannite,  as  proved  by  T.  and  H. 
Suiith  (IS.'^O),  together  with  cane  sugar,  and  another  sugar  which  reduces 
oupric  oxide  even  in  the  cold.  Tannin  is  absent,  or  is  limited  to  the 
curky  coat.  The  absence  of  a  volatile  alkaloid  in  the  root,  as  stated  at 
page  12,  was  proved  by  Groves  in  1866. 

Uses — Prescribed  in  the  form  of  tincture  as  an  anodyne  liniment ; 
ficcasionally  given  internally  in  rheumatism. 

Adulteration  and  Substitution — Aconite  root,  though  offered  in 
abunilance  in  the  market,  is  by  no  means  always  obtained  of  good 
<|uality.  Collected  in  the  mountainous  ])arts  of  Europe  by  peasants 
<K:rupied  in  the  pasturing  of  sheep  and  cattle,  it  is  often  dug  up  without 
<lue  regard  to  the  proper  season  or  even  to  the  pro|>er  species, — a  care- 
lessness not  sur))rising  when  reganl  is  had  to  the  miserable  price  which 
the  drug  realizes  in  the  market.^ 

One  of  the  species  not  unfrequent  in  the  Alps,  of  which  the  roots 
are  doubtless  sometimes  collected,  is  A.  StorrJccannm  Keichenb.  In  this 
plant  the  tuberous  roots  are  developed  to  the  number  of  three  or  four, 
«nd  have  an  anatomical  structure  slightly  different  from  that  of  A. 
Xap^IhiA.^  A,  rariegatvm  L.,  A,  Cammarum  Jacq.,  and  A.  panicuh- 
ftnii  Lam.  are  blue-flowered  species  having  tul>erous  roots  resemblin*; 
ihose  of  A.  Xapeliuji,  but  according  to  Schroff  somewhat  less  active. 

The  yellow-flowered  A.  Antkora  L  and  A.  Lycoctonvm  L.  produce 
roots  which  cannot  be  confounded  with  those  of  A.  Nopellus  L 
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Hffhn  Aconiti ;   Aconite  Leaver;   F.  Feuilles  cCAconii ;    G.,  Eisenhvi- 

kra  w/,  Sturmh  tUkra  ut. 

Botanical  Origin — Aamitum  Naptllut  L,  see  preceding  article. 

History — Aconite  herb  was  introduced  into  medicine  in  17r»2  by 
•'^tonk  of  Vienna ;  and  was  admitted  into  the  London  Pharmaco]  a»ia 
>n  17SS. 

Description — Tlie  plant  produces  a  stitT,  upright,  luTbatmus. 
^'iiDple  st^m,  3  to  •!•  feet  high,  clbthed  as  to  its  upper  half  with  spn^ad- 
^^k^  dark  green  leaves,  which  are  paler  on  their  under  side.  The  leaves 
^«^  from  3  to  5  or  more  inches  in  length,  nearly  half  consisting  of  the 
''-  hannelled  i>etiole.  The  blade,  which  has  a  roundish  outline,  is  divided 
^<>wn  to  the  petiole  into  three  principal  segments,  of  which  the  lateral 

subdivided  into  two  or  even  three,  the  lowest  being  smaller  and  less 


^  PKarm,  Jonrm.  ruL  0^<)7)  123.  per  lb.,  and  a  ponnd  we  find,  coutaius  fully 

*  Tftiit  the  contiiMntal  dniggists  are  able      150  roots ! 
^  oMm  it  im  quantity  aa  low  aa  \d.  to  M.  '  See  figure  in  Beric'a  Mi€u  zur  pharm. 

iraarrnkundf  (U«5)  fi-.  21. 
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regular  than  the  others.  The  segments,  which  are  trifid,  are  finally  cut 
into  2  to  5  strap-shaped  pointed  lobes.  The  leaves  are  usually  glabrous, 
and  are  deeply  impressed  on  their  upper  side  by  veins  which  run  with 
but  few  branchings  to  the  tip  of  every  lobe.  The  uppermost  leaves  are 
more  simple  than  the  lower,  and  gradually  pass  into  the  bracts  of  the 
beautiful  raceme  of  dull-blue  helmet-shaped  flowers  which  crowns 
the  stem. 

The  leaves  have  when  bruised  a  herby  smell ;  their  taste  is  at  first 
mawkish  but  afterwards  persistently  burning. 

Chemical  Composition — The  leaves  contain  aconitine  in  small 
proportion  and  also  aconitic  acid, — the  latter  in  combination  with  lime. 
Aconitic  Add,  C^H^O^  discovered  by  Peschier  in  1820  in  somewhat 
considerable  quantity  in  the  leaves  of  aconite,  occurs  also  in  those  of 
larkspur,  and  is  identical  with  the  Equisetic  Acid  of  Braconnot  and  the 
Citruiic  Acid  of  Baup.^ 

Schoonbroodt 2  (1867)  on  treating  the  extract  with  a  mixture  of 
alcohol  and  ether,  obtained  acicular  crystals,  which  he  thought  were  the 
so-called  Aconella  of  Smith.  He  further  found  that  the  distillate  of 
the  plant  was  devoid  of  odour,  but  was  acid,  and  had  a  burning  taste. 
By  saturation  with  an  alkali  he  obtained  from  it  a  crystalline  substance, 
soluble  in  water,  and  having  a  very  acrid  taste.  Experiments  made  about 
the  same  time  by  Groves,^  a  careful  observer,  led  to  opposite  results. 
He  distilled  on  different  occasions  both  fresh  herb  and  fresh  roots,  and 
obtained  a  neutral  distillate,  smelling  and  tasting  strongly  of  the  plant, 
but  entirely  devoid  of  acridity.  Hence  he  concluded  that  A,  NapeUus 
contains  no  volatile  acrid  principle. 

In  an  extract  of  aconite  that  has  been  long  kept,  the  microscope 
reveals  crystals  of  aconitate  of  calcium,  as  well  as  of  sal  ammoniac. 

The  leaves  contain  a  small  proportion  of  sugar,  and  a  tannin  striking 
green  with  iron.  When  dried  they  yield  on  incineration  16*6  per  cent, 
of  ash. 

Uses — In  Britain  the  leaves  and  small  shoots  are  only  used  in  the 
fresh  state,  the  flowering  herb  being  purchased  by  the  druggist  in  order 
to  prepare  an  inspissated  juice, — Extractum  Aconiti.  This  preparation, 
which  is  considered  rather  uncertain  in  its  action,  is  occasionally  pre^ 
scribed  for  the  relief  of  rheumatism,  inflammatory  and  febrile  affections, 
neuralgia,  and  heart  diseases. 


RADIX    ACONITI    INDICA. 

Bishy  Bis  or  Bikh,  Indian  Aconite  Boot,  Nepal  Acmiite, 

Botanical  Origin — The  poisonous  root  known  in  India  as  Bish, 
Bis,  or  Bikh^  is  chiefly  derived  from  Aconitwa  ferox  Wallich,  a  plant 
growing  3  to  6  feet  lugh  and  bearing  large,  dvdl-blue  flowers,  native  of 

*  Gmelin,  Chemistry  xi.  (1857)  402.  ment  to  the  Pharmacoposia  of  India  (p.  265) 

*  Wittstein's    VicrtrJjahresschrift,    xviii.       to  be  more  m  correct  desij^nation  than  Bikh, 
(1869)  82.  which  seems  to  be  a  corruption  of  doub^l 

'  Pharm,  Joum.  riil  (1867)  118.  origin.    We  find  that  the  Arabian  writer 

*  The  Arabic  name  Bish  or  Persian  Bis  is      Ibn  Baytar  gives  the  word   as   Bish  (not 
stated  by  Moodeen  Sheriff  in  his  Supple-      Bikh), 
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be  temperate  and  sub-alpine  regions  of  the  Himalaya  at  an  elevation  of 
I0,(h)0  to  14,000  feet  in  Garwhal,  Kumaon,  Nepal  and  Sikkim.  In  tbe 
rreater  part  of  these  districts,  other  closely  allied  and  equally  poisonous 
f|iecies  occur,  viz.  A.  uncinatum  L.,  A.  lurtdum  H.  f.  et  Th.,^.  palraatum 
L>on,  and  also  abundantly  A.  Napellus  L,  which  last,  as  already  men- 
ioned,  grows  throughout  Europe  as  well  as  in  Northern  Asia  and  America. 
riie  roots  of  these  plants  are  collected  indiscriminately  according  to 
Hooker  and  Thomson  ^  under  the  name  of  Bish  or  Bikh. 

History — The  ancient  Sanskrit  name  of  this  potent  drug,  VitAa, 
»igDifies  simply  poison,  and  Ativisha,  a  name  which  it  also  l)ears,  is 
r^juivalent  to  **  summum  ventnum.*'  Bish  is  mentioned  by  the  Persian 
physician  Alhervi^  in  the  10th  century  as  well  as  by  Avicenna*  and 
tniiny  other  Arabian  writers  on  mediciue, — one  of  whom,  Isa  Ben  Ali, 
adb>  it  the  most  rapid  of  deadly  poisons,  and  describes  the  symptoms  it 
[iitxlaces  with  tolerable  correctness.* 

Upon  the  extinction  of  the  Arabian  school  of  medicine  this  virulent 
drug  seems  to  have  fallen  into  oblivion.  It  is  just  named  by  Acosta 
1578)  as  one  of  the  ingredients  of  a  pill  which  the  Brahmin  physicians 
give  in  fever  and  dysentery.*  There  is  also  a  very  strange  reference  to  it 
as  "  Bisch "  in  the  Persian  Phnmiacopceia  of  Father  Ange,  where  it 
IS  stated  •  that  the  root  though  most  jwisonous  when  fresh,  is  perfectly 
innocuous  when  dried,  and  that  it  is  im])orted  into  Persia  from  India, 
and  mired  irithfood  and  comliments  as  a  restorative  !  Ange  was  aware 
ihat  it  was  the  root  of  an  aconite. 

The  poisonous  properties  of  Bish  were  particularly  noticed  by 
Hamilton  (late  Buchanan)  ^  who  i)as8ed  seveial  months  in  Nepal  in 
l)^02-.H:  but  nothing  was  known  of  the  plant  until  it  was  gathered 
Inr  Wallich  and  a  description  of  it  Jis  A./erox  communicated  by  StTinge 
to  ihe  Societ<5  de  j)hysique  de  Geneve  in  1822.*  Wallich  himself 
afterwanls  gave  a  lengthened  account  of  it  in  his  Planter  Asiatics 
Rarinres  {ISSO).^ 

Description — lialfour  whose  figure  of  A./erox  is  the  only  one  that 
to  our  knowledge  has  been  published,^^  describes  the  plant  from  a  sjiecimen 
thai  flowered  in  the  Botanical  Ctarden  of  Edinburgh  as — '*  having  2 — 3 
f»M;iculated,  fusiform,  attenuated  tubers,  some  of  the  recent  ones  being 
n*farly  '»  inches  long,  and  1^  inches  in  circumference,  dark-brown 
♦•xtenially,  white  within,  sending  ofl*  sparse,  longish  branching  fibres." 

Aconite  root  has  of  late  been  imported  into  London  from  India  in 
•••nsidemble  quantity,  and  been  offered  by  t\w  wholesale  druggists  as 
'^^pal  Acontte^^  It  is  of  very  unifonn  apjKjarance,  and  seems  derived 
•r«»in  a  j*ingle  8j)ecies,  which  we  supj»oso  to  be  A.  ferox.     The  drug  consists 

^  F'ir.  Ind.  i.  <IS55)  1^4,  57  ;  ami  IiitriMi.  "  Acmunt    of  (hr     Kimjiivm     of   Srpai, 

*^y.  s.  YAiii.  Ihiy,  98. 

*  Ala  MADAir  Muwafik  \^n  Ali  Alherui,  *  Mu^f  Hrlvttiqu^  (fl/ijft.  Xat.  \\*'nii\  i. 
^J^T  PHmLittunLrrutn    Pharmaroioffitr,    I  (1823>  lt>o. 

IVSi.'i  47.    Stf'lipiiaun^t  edition.  •  Yet  strnnf^*  to  j«ay  oonfuwHi  the  plniit 

'  Valj^rid  r«ltt]on,  15(S4.  lib.  ii.  tract.  2.  with  A.  NaftflluA,  an  Indian  form  of  which 

-t  N*.  ip.  547.)  he  figurt'd  as  A.  f^rox  ! 

*  IKo  EkrUr,  Sontheinifr'a  tranfil.  i.  ^^  Edinh.  yrw  PhiL  Jmtni.  xlrii.  (1849) 
iMiM  IW.    '  fi66,  jpl.  5. 

'  Oiaiiu,  BjKdiea^  289.  >«  The  fimt  ini|tortation  wax  in  1869,  whm 

*  ^Attrm.  Prrwifo,  l«81.  p  858,  also  17  ten  lap  cout*ininj»  1000  IK,  said  to  l»r 
•Jilt.  The  word  ftiarA  ta  com»ctly  given  imrt  of  a  much  larger  (|uantity  actually  in 
K Ankle  chumrten,  so  that  of  itx  identity  l^ontlon,  werr>  ofFinNl  for  ^ale  by  a  dnig* 
^^f  MB  bt  BO  dispute.  brok«  r. 
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of  simple  tuberous  roots  of  an  elongated  conical  form,  3  to  4  inches 
long,  and  ^  to  1|  inches  in  greatest  diameter.  Very  often  the  roots 
have  *been  broken  in  being  dug  up  and  are  wanting  in  the  lower  ex  - 
tremity;  some  are  nearly  as  broad  at  one  end  as  at  the  other.  They 
are  mostly  flattened  and  not  quite  cylindrical,  often  arched,  much 
shrivelled  chiefly  in  a  longitudinal  direction,  and  marked  rather  sparsely 
with  the  scars  of  rootlets.  The  aerial  stem  has  been  closely  cut  away, 
and  is  represented  only  by  a  few  short  scaly  rudiments.^ 

The  roots  are  of  a  blackish  brown,  the  prominent  portions  being 
often  whitened  by  friction.  In  their  normal  state  they  are  white  and 
farinaceous  within,  but  as  they  are  dried  by  fire-heat  and  often  even 
scorched,  their  interior  is  generally  homy,  translucent,  and  extremely 
compact  and  hard.     The  largest  root  we  have  met  with  weighed  555 


grains. 


In  the  Indian  bazaars,  Bish  is  found  in  another  form,  the  tuberous 
roots  having  been  steeped  in  cow's  urine  to  preserve  them  from  insects.* 
These  roots  which  in  our  specimen  *  are  mostly  plump  and  cylindrical, 
are  flexible  and  moist  when  fresh,  but  become  hard  and  brittle  by  keep- 
ing. They  are  externally  of  very  dark  colour,  black  and  homy  within, 
with  an  offensive  odour  resembling  that  of  hyraceum  or  castor.  Im- 
mersed in  water,  though  only  for  a  few  moments,  they  aflFord  a  deep 
brown  solution.  Such  a  dmg  is  wholly  unfit  for  use  in  medicine,  though 
not  unsuitable  perhaps  for  the  poisoning  of  wild  beasts,  a  purpose  to 
which  it  is  often  applied  in  India.* 

Microscopic  Structure — Most  of  the  roots  fail  to  display  any 
characteristic  structure  by  reason  of  the  heat  to  which  they  have  been 
subjected.  A  living  root  sent  to  us  from  the  Botanical  Garden  of  Edin- 
burgh exhibited  the  thin  brownish  layer  which  encloses  the  central  part 
in  A.  iViape//?^^,  replaced  by  a  zone  of  stone  cells, — a  feature  discernible 
in  the  imported  root. 

Chemical  Composition — The  chemical  constituents  of  Indian 
aconite  have  been  noticed  in  the  previous  article. 

Uses — The  drug  has  been  imported  and  used  as  a  source  of  aconitine. 
It  is  commonly  believed  to  be  much  more  potent  than  the  aconite  root  of 
Europe. 


RADIX    ACONITI    HETEROPHYLLI. 

Atis  or  Atees, 

Botanical  Origin — Aconitum  kettrophyllum  Wallich,  a  plant  of 
1  to  3  feet  high  with  a  raceme  of  large  flowers  of  a  dull  yellow  veined 
with   purple,  or  altogether  blue,  and  reniform   or  cordate,  obscurely 

in  the  Indian  bazaars,  some  of  them  highly 
poisonous,  others  innocuous.  The  first  or 
poisonous  aconites  he  groups  under  the  head 
Aeoniium  feroXt  while  the  second,  of  which 
there  are  three  varieties  mostly  known  by  the 
Arabic  name  Jadvdr  (Persian  Zadrdr),  he 
refers  to  undetermined  species  of  Aconitum, 
The  surest  and  safest  names  in  most  parts 
of  India  for  the  poisonous  aconite  roots  are 
Bish  (Arabic) ;  Bis  (Persian)  ;  Singyd-bis^ 
MUhd-zahar,  J^ofMnd^ (Hindustani) ;  Vtisha- 
ndvi  (Tamil) ;   Vaaa-ndbhi  (Malyalim). 


'  There  is  a  rude  woodcut  of  the  root  in 
Phann.  Joum.  i.  (1871)  484. 

*  A  specimen  of  ordinary  Bish  in  my  pos- 
session tor  two  or  three  years  became  much 
infested  by  a  minute  and  active  insect  of  the 
geuus  Psoeus. — D.H. 

*  Obligingly  sent  to  me  in  1867  by  Messrs. 
Rogers  and  Co.  of  Bombay,  who  say  it  is  the 
only  kind  there  procurable. — D.  rf. 

*  According  to  Moodeen  Sheriff  {Supple- 
ment  to  Pkarm.  of  India,  pp.  25—82,  265) 
there  are  several  kinds  of  aconite  root  found 
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r»-lul»etl.  radical  leaves.  It  grows  at  elevations  of  8000  to  13,000  feet  in 
the  teni{)erate  regions  of  the  Western  Himalaya,  as  in  Simla,  Kumaon 
and  Kfishuiir. 

History — We  have  not  met  with  any  ancient  account  of  this  drug, 
which  however  is  stated  by  O^Shaughnessy  ^  to  have  been  long  celebrated 
in  Indian  medicine  as  a  tonic  and  aphrodisiac.  It  has  recently  attracted 
flume  attention  on  account  of  its  powers  as  an  antiperiodic  in  fevers,  and 
lias  been  extensively  prescribed  by  European  physicians  in  India. 

Description — The  tuberous  roots  of  A,  heterophyllum  are  ovoid, 
ubloug,  and  downward-tapering  or  obconical ;  they  vary  in  length  from 
I  to  14  inches  and  in  diameter  from  iV  ^  iir  ^^  ^^  inch,  and  weigh  from 
r»  to  45  grains.  They  arc  of  a  light  ash  colour,  wTinkled  and  marked 
with  scars  of  rootleU,  and  have  scaly  rudiments  of  leaves  at  the  summit. 
iDtemally  they  are  pure  white  and  farinaceoua  A  transverse  section 
»bow9  a  homogeneous  tissue  with  4  to  7  yellowish  vascular  bundles.  In 
a  longitudinal  section  these  bundles  are  seen  to  traverse  the  root  from 
the  scar  of  the  stem  to  the  opposite  pointed  end,  here  and  there  ^^iving 
off  a  rootlet.    The  taste  of  the  root  is  simply  bitter  with  no  acridity. 

Microscopic  Structure — The  tissue  is  formed  of  large  angular 
thin-walled  cells  loaded  with  starch  which  is  either  in  the  form  of 
isolated  or  compound  granules.  Tlie  vascular  bundles  contain  numerous 
spiroid  vessels  which  seen  in  transverse  section  appear  arranged  so  as  to 
fonn  about  four  rays.  The  outer  coat  of  the  root  is  made  up  of  about 
»^ix  rows  of  compressed,  tabular  cells  with  faintly  brownish  walls. 

Chemical  Composition — The  root  contains  a  well-defined  alkaloid 
of  intensely  bitter  taste  recently  discovered  by  Broughton,'  who  assigns 
to  it  the  formula  C**H'*N*0*,  obtained  from  concurrent  analyses  of  a 
pUtinum  salt.  The  absence  in  the  drug  of  aconitine  has  l)een  proved 
fcjr  medical  experience.' 

Uses — The  drug  is  stated  to  have  proved  a  valuable  remedy  in 
iotermitteut  and  other  paroxysmal  fevers.  In  ordinar}'  intennittents  it 
ttiv  be  given  in  powder  in  20-grain  doses.  As  a  simple  tonic  the  dose 
i*  •"•  lo  10  grains  thrice  a  day. 

Substitutes — The  native  name  Atis  is  applied  in  India  to  several 
"ther  drugs,  one  of  which  is  an  inert  tasteless  root  commonly  referred 
^>  Awparagus  sarmentosus  L  In  Kunawar  the  tubers  of  Aconitum 
Sapilitu  L  are  dug  up  and  eaten  as  a  tonic,  the  name  ati^t  being 
•pplied  to  them  as  well  as  to  those  of  A,  heterophyllnm.^ 


RADIX    CIMICIFUG/B. 
Radix  AcUta  raremosar ;  Black  Snake-rooi,  Black  Cohosh,  Bughane. 

Botanical  Ori^^n — Cimicifugn  racemosa  Elliott  {Actota  racnnosa 
^:,  i  perennial  herb  3  to  8  feet  high,  abundant  in  rich  woods  in  Canada 
Mrf  the   United  States,    extending    southward    to   Florida.      It  much 


,  ,  _  1842.   167.  »  PKarm.  t^  Jndia,  18(JS.  4.  484, 

*  >iiwaiiuii  ooauBBiiicated  bj  Mr.   B.  *  Hooker  and  Thomiion  (on  the  uuthurit  j 

■* inmt  Wttfr,  10  Oct.  1873.  of  .Munr.)  Fhr,  Ind.  1S55.  58. 
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resembles  Adcea  spicata  L.,  a  plant  widely  spread  over  the  northern  parts 
of  Europe,  Asia,  and  America,  occurring  also  in  Britain ;  but  it  differs  in 
having  an  elongated  raceme  of  3  to  8  inches  in  length  and  dry  dehiscent 
capsules.    A.  spicata  has  a  short  raceme  and  juicy  berries,  usually  red 

History — The  plant  was  first  made  known  by  Plukenet  in  1696  as 
Christophoriana  Canadensis  racemosa.  It  was  recommended  in  1743  by 
Golden^  and  named  in  1749  by  Linnaeus  in  his  Mat&i*ia  Medica  as  Actwa 
racemis  longissimis.  In  1823  it  was  introduced  into  medical  practice  in 
America  by  Garden ;  it  began  to  be  used  in  England  about  the  year 
1860.2 

Description — The  drug  consists  of  a  very  short,  knotty,  branching 
rhizome,  |  an  inch  or  more  thick,  having,  in  one  direction,  the  remains  of 
several  stout  aerial  stems,  and  in  the  other,  numerous  brittle,  wiry  roots, 
^  to  ^  o{  B.n  inch  in  diameter,  emitting  rootlets  still  smaller.  The 
rhizome  is  of  somewhat  flattened  cylindrical  form,  distinctly  marked  at 
intervals  with  the  scars  of  fallen  leaves.  A  transverse  section  exhibits 
in  the  centre  a  horny  whitish  pith,  round  which  are  a  number  of  rather 
coarse,  irregular  woody  rays,  and  outside  them  a  hard,  thickish  bark 
The  larger  roots  when  broken  display  a  thick  cortical  layer,  the  space 
within  which  contains  converging  wedges  of  open  woody  tissue  3  to  5 
in  number  forming  a  star  or  cross, — a  beautiful  and  characteristic 
structure  easily  observed  with  a  lens.  The  drug  is  of  a  dark  blackish 
brown ;  it  has  a  bitter,  rather  acrid  and  astringent  taste,  and  a  heavy 
narcotic  smell. 

Microscopic  Structure — The  most  striking  character  is  afforded  by 
the  rootlets,  which  on  a  transverse  section  display  a  central  woody 
column,  traversed  usually  by  4  wide  medullary  rays  and  often  enclosing 
a  pith.  The  woody  column  is  surrounded  by  a  parenchymatous  layer 
separated  from  the  cortical  portion  by  one  row  of  densely  packed  small 
cells  constituting  a  boundary  analogous  to  the  nucleus-sheath  (kernscJieide) 
met  with  in  many  roots  of  monocotyledons,  as  for  instance  in  sarsaparilla. 
The  parenchyme  of  cimicifuga  root  contains  small  starch  granules. 
The  structure  of  the  drug  is,  on  the  whole,  the  same  as  that  of  the 
closely  allied  European  Adcea  spicata  L. 

Chemical  Composition — Tilghmann  ^  in  1834  analysed  the  drug, 
obtaining  from  it  gum,  sugar,  resin,  starch  and  tannic  acid,  but  no 
peculiar  principle. 

Conard*  extracted  from  it  a  neutral  crystalline  substance  of  in- 
tensely acrid  taste,  soluble  in  dilute  alcohol,  chloroform,  or  ether,  but 
not  in  benzol,  oil  of  turpentine,  or  bisulphide  of  carbon.  The  compo- 
sition of  this  body  has  not  been  ascertained.  The  same  chemist  showed 
the  drug  not  to  afford  a  volatile  principle,  even  in  its  fresh  state. 

The  American  practitioners  called  Eclectics  prepare  with  Black  Snake- 
root  in  the  same  manner  as  they  prepare  podophyllin,  an  impure  resin 
which  they  term  Cimicifiujin  or  Macrotin.  The  drug  yields  according  to 
PaiTish,  3  J  per  cent  of  this  substance,  which  is  sold  in  the  form  of  scales 
or  as  a  dark  brown  powder. 

'  Acta  Soc,  Rtg.  Sdent.  Upsal.  1743.    131.  ••  Am.   Joum.    »f  Pharm.    xliii.    (1871) 

«  lientley,  Phnnn.  Jourit,  ii.  (1881)  4G0.  \T)\  ;  Pharm.  Jaum.  April  29,  1871.     866. 

'  Quoted  by  Bentley. 
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Uses — Cimicifogs  ti8ually  prescribed  in  the  form  of  tmcture  (called 
Tinetura  Actact  rcLumosal)  has  been  employed  chiefly  in  rheumatic 
affections.  It  is  also  used  in  dropsy,  the  early  stages  of  phthisis,  and 
in  chronic  bronchial  disease.  A  strong  tincture  has  been  lately  recom- 
mended in  America  as  an  external  application  for  reducing  inflam- 
mation.^ 


MAGNOLIACEiE   (tribe  WinterecB). 


CORTEX  WINTERANUS. 

CarUx  WinUri,  Cortex  Magellanieus ;  Winter's  Bark,  Winter's  Cinnamon  ; 
F,  Ecoree  de  Winter  ;  G.  Wintersrinde,  Magellanischer  Zimmt. 

Botanical  Origin — Drimys*  Winteri  Forster,  a  tree  distributed 
throughout  the  American  continent  from  Mexico  to  Cape  Horn.  It 
presents  considerable  variation  in  form  and  size  of  leaf  and  flower 
in  the  different  countries  in  which  it  occurs,  on  which  account  it  has 
receired  from  botanists  several  distinct  specific  names.  Hooker'  has 
reduced  these  species  to  a  single  type,  a  course  in  which  he  has  been 
followed  bj   Eichler  in  his    recent  monograph   of   the  small  order 


History — In  1577  Captain  Drake,  afterwards  better  known  as  Sir 

Francis  Dnke,  having  obtained  from  Queen  Elizabeth  a  commission  to 

conduct  a  squadron  to  the  South  Seas,  set  sail  from  Plymouth  with  five 

lUps ;  and  having  abandoned  two  of  his  smaller  vessels,  passed  into  the 

Ficific  Ocean  by  the  Straits  of  Magellan  in  the  autumn  of  the  following 

jtMt.    But  on  the  7th  September,  1578,  there  arose  a  dreadful  storm, 

vbich  dispersed  the  little  fleet.    Drake's  ship,  the  Pelican,  was  driven 

lOQthward,  the  Elizabeth^  under  the  command  of  Captain  Winter,  re- 

Mmd  the  Straits  and  returned  to  England,  while  the  third  vessel,  the 

Mmgold,  was  heard  of  no  more. 

Winter  remained  three  weeks  in  the  Straits  of  Magellan  to  recover 
the  bttlth  of  his  crew,  during  which  period,  according  to  Clusius  (the 
bet  is  not  mentioned  in  Hakluyt's  account  of  the  voyage),  he  collected 
i  oeftain  aromatic  bark,  of  which,  having  removed  the  acridity  by 
iteepiiiff  it  in  honey,  he  made  use  as  a  spice  and  medicine  for  scurvy 
'unog  his  homeward  voyage. 

A  specimen  of  this  bark  having  been  presented  to  Clusius,  he  gave 
it  the  name  of  Cortex  Wxnteranus,  and  figured  and  described  it  in  his 
XdnjEnrfieorufyi,  published  in  1605.  He  afterwards  received  a  specimen 
vith  wood  attached,  which  had  been  collected  by  the  Dutch  navigator 
SdMdddeWeerdt 

Tan  Noort,  another  well-known  Dutch  navigator,  who  visited  the 
ttiaits  of  Magpllsn  in  1600,  mentions  cutting  wwA  at  Port  Famine  to 


«  MutiQB,  Fl0r.  Mrms.  hmu  88  (1864)  184. 
Eichler  howerer  aJuitt  fire  principal  Tmrit- 
ties.  Til.  «.  MagtUmmiea;  fi.  Ckilfmii:  7. 
OrmnaitnMiM  ;  I.  rtvchUa  ;  «.  aii^icjtf(/WtA. 

C 


mk^fVkmmmet,  1871  885. 

*  PnS  1^^  MTtf,  M^ 

•  9W.     i^i■^^i•■■     U.   (1847)  2». 
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make  a  boat/  and  that  the  bark  of  the  trees  was  hot  and  biting  like 
pepper.  It  is  stated  by  Murray  that  he  also  brought  the  baxk  to 
Europa 

But  although  the  Straits  of  Magellan  were  several  times  visited 
about  this  period,  it  is*  certain  that  no  regular  communication  between 
that  remote  region  and  Europe  existed  either  then  or  subsequently ;  and 
we  may  reasonably  conclude  that  Winter's  Bark  became  a  drug  of  great 
rarity,  and  known  to  but  few  persons.  It  thus  happened  that,  notwith- 
standing most  obvious  differences,  the  Canella  alba  of  the  West  Indies, 
and  another  bark  of  which  we  shall  speak  further  on,  having  been  found 
to  possess  the  pungency  of  Winter's  Bark,  were  (owing  to  the  scarcity  of 
the  latter)  substituted  for  it,  until  at  length  the  peculiar  characters  of 
the  original  drug  came  to  be  entirely  forgotten. 

The  tree  was  figured  by  Sloane  in  1693,  from  a  specimen  (still 
extant)  brought  from  Magellan's  Straits  by  Handisyd,  a  ship's  surgeon, 
who  had  experienced  its  utility  in  treating  scurvy. 

Feuillee^  a  French  botanist,  found  the  Winter's  Bark-tree  in  Chili 
(1709—11),  and  figured  it  as  Boigue  cinnamomifera.  It  was,  however, 
Forster,*  the  botanist  of  Cook's  second  expedition  round  the  world,  who 
first  described  the  tree  accurately,  and  named  it  Drimys  Winteri.  He 
met  with  it  in  1773  in  Magellan's  Straits,  and  on  the  eastern  coasts  of 
Tierra  del  Fuego,  where  it  grows  abundantly,  forming  an  evergreen  tree 
of  40  feet,  while  on  the  western  shores  it  is  but  a  shrub  of  10  feet  high. 
Specimens  have  been  collected  in  these  and  adjacent  localities  by  many 
subsequent  botanists,  among  others  by  Dr.  J.  D.  Hooker,  who  states  that 
about  Cape  Horn  the  tree  occurs  from  the  sea-level  to  an  elevation  of 
1000  feet. 

Although  the  bark  of  Drimys  was  never  imported  as  an  article  of 
trade  from  Magellan's  Straits,  it  has  in  recent  times  been  occasionally 
brought  into  the  market  from  other  parts  of  South  America,  where 
it  is  in  very  general  use.  Yet  so  little  are  drug  dealers  acquainted  with 
it,  that  its  true  name  and  origin  have  seldom  been  recognized.^ 

Description — We  have  examined  specimens  of  true  Winter's  Bark 
from  the  Straits  of  Magellan,  Chili,  Peru,  New  Granada,  and  Mexico, 
and  find  in  each  the  same  general  characters.  The  bark  is  in  quills  or 
channelled  pieces,  often  crooked,  twisted  or  bent  backwards,  generally 
only  a  few  inches  in  length.  It  is  mostly  extremely  thick  Q^  to  -j^  of 
an  inch)  and  appears  to  have  shrunk  very  much  in  drying,  bark  a 
quarter  of  an  inch  thick  having  sometimes  rolled  itself  into  a  tube  only 
three  times  as  much  in  external  diameter.  Young  pieces  have  an  ashy- 
grey  suberous  coat  beset  with  lichens.  In  older  bark,  the  outer  coat  is 
sometimes  whitish  and  silvery,  but  more  often  of  a  dark  rusty  brown, 
which  is  the  colour  of  the  internal  substance,  as  well  as  of  the  surface 
next  the  wood.  The  inner  side  of  the  bark  is  strongly  characterized  by 
very  rough  striae,  or,  as  seen  imder  a  lens,  by  small  short  and  sharp 
longitudinal  ridges,  with  occasional  fissures  indicative  of  great  con- 
traction of  the  inner  layer  in  drying.  In  a  piece  broken  or  cut  trans- 
versely, it  is  easy  to  perceive  that  the  ridges  in  question  are  the  ends  of 

^  Joum,  de$  oh§eirvaHona  physiqi^es,  Ac.  >  We  hare  seen  it  offered  in  a  drug  sale  at 

It.  1714.  10,  pi.  6.  one  time  aa  **  Pepper  Bark,"  at  another  as 

*  Charoeteres  Oerurum  Ptantarum,  1776.  '*  Cineh<ma,'*  Even  MutiB  thought  it  a  Cin- 

42.  chona,  and  caUed  it  "  Kinkina  urens  "  / 
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rays  of  white  liber  which  diverge  towards  the  circumference  in  radiate 
order,  a  dark  rusty  parenchyme  intervening  between  them.  No  such 
feature  la  ever  observable  in  either  Canella  or  Cinnamodendron, 

Winter's  Bark  has  a  short,  almost  earthy  fracture,  an  intolerably 
pungent  burning  taste,  and  an  odour  which  can  only  be  described  as 
terebinthinous.    When  fresh  its  smell  may  be  more  agreeable. 

If  icroscopic  Structure — In  full-grown  specimens  the  most  striking 
fiict  is  the  predominance  of  sclerenchymatous  cells.  The  tissue  more- 
over contains  numerous  large  oil-ducts,  chiefly  in  the  inner  portion  of 
the  large  medullary  rays.  A  fibrous  structure  of  the  inner  part  of  the 
bark  ia  obeervable  only  in  the  youngest  specimens.^  Very  small  starch 
granules  are  met  with  in  the  drug,  yet  less  numerous  than  in  canella. 
The  tissue  of  the  former  assumes  a  blackish  blue  colour  on  addition 
of  perchloride  of  iron. 

The  wood  of  Drimys  consists  of  dotted  prosenchyme,  traversed  by 
mednllary  rays,  the  cells  of  which  are  punctuated  and  considerably 
laiger  than  in  ConifertB. 

Chemical  Composition — No  satisfactory  chemical  examination  has 
been  made  of  true  Winter's  Bark.  Its  chief  constituents,  as  already 
Minted  out,  are  tannic  matters  and  essential  oil,  probably  also  a  resin. 
In  a  cold  aqueous  infusion,  a  considerable  amount  of  mucilage  is  indi- 
ctted  by  neutral  acetate  of  lead.  On  addition  of  potash  it  yields  a 
dirk  somewhat  violet  liquid.  Canella  alba  is  but  little  altered  by  the 
tame  treatment  By  reason  of  its  astringency  the  bark  is  used  in  Chili 
for  tanning.' 

Uses — Winter's  Bark  is  a  stimulating  tonic  and  antiscorbutic,  now 
ilmost  obsolete  in  Europe.  It  is  much  used  in  Brazil  and  other  parts  of 
Sooth  America  as  a  remedy  in  diarrhoea  and  gastric  debility. 

Substitute — Falm  Winter's  Bark — We  have  shown  that  the  bark  of 
XVnayf  or  True  Winter^s  Bark  has  been  confounded  with  the  pungent 
fank  of  CaneUa  alba  L,  and  with  an  allied  bark,  also  the  produce  of 
Jiittica.  The  latter  is  that  of  Cinnamodendron  corticosum  !^fiers,'  a  tree 
coving  in  the  higher  mountain  woods  of  St  Thomas-in-the-Vale  and  St. 
John,  but  not  ol»erved  in  any  other  of  the  West  Indian  islands  than 
Jtaiiica.  It  was  probably  vaguely  known  to  Sloane  when  he  described 
tie"  Wild  Cinamon  tru,  commonly,  btU  falsely,  called  Cortex  Winteranus," 
vkkh,  he  savs,  has  leaves  resembling  those  of  Lauro-cerasus ;  though 
tke  tiee  he  ngures  ia  certainly  Canella  alba*  Long^  in  1774,  speaks 
€f  Wild  Cinnamon,  Canella  alba,  or  Bastard  Cortex  Winteranus,  saying 
dMt  it  is  used  by  most   apothecaries    instead   of  the    true    Cortex 


It  is  probable  that  both  writers  really  had  in  view  Cinnamodendron, 
tk  htrk  of  which  has  been  known  and  used  as  Winters  Bark,  both  in 
b^ttd  and  on  the  continent  from  an  early  period  up  to  the  present 

I*  It  is  the  bark  figured  as  Cortex  Winierantu  by  Goebel  and  Kunze* 


*  IWiUvctai*  oC  Wiatar's  Bark  U  betn-  •  ffiM,  of  Jamaica,  Lond.  iii.  (1774)  705 
ii%lgmi  by  fiekkr»  loe.  dt  tab.  82..  — «lto  i  495. 

*  rw  iMilM.  Emmimer  U  Chili,  1857.  Mt  is  to  UbeUed  in  th«  MoMiiin  of  th* 
na  PbannAcentical  Society,  SSth  April,  1878. 


'  Jhi^b  ^  Fit.  1  1858  ;  alio  '  PUrm.  WamrtfdBuwU,  1827-89.  L  Uf.  8. 

121,  pL  24.      flg.  7. 
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and  described  by  M^rat  and  De  Lens/  Pereira,  and  other  writers  of 
repute.  Guibourt  indeed  pointed  out  in  1850  its  great  dissimilarity  to 
the  bark  of  Drimys  and  questioned  if  it  could  be  derived  from  that 


genus. 


It  is  a  strange  fact  that  the  tree  should  have  been  confounded  with 
Canella  alba  L.,  differing  from  it  as  it  does  in  the  most  obvious  manner, 
not  only  in  form  of  leaf,  but  in  having  the  flowers  axillary,  whereas 
those  of  C.  alba  are  terminaL  Although  Cinnamodendron  cortieosum  ia 
a  tree  sometimes  as  much  as  90  feet  high^  and  must  have  been  well 
known  in  Jamaica  for  more  than  a  century,  yet  it  had  no  botanical 
name  until  1858  when  it  was  described  by  Miers*  and  referred  to  the 
small  genus  Cinnamodendron  which  is  closely  allied  to  Canella. 

The  bark  of  Cinnamodendron  has  the  general  structure  of  Canella 
alba.  There  is  the  same  thin  corky  outer  coat  (which  is  7u>t  removed) 
dotted  with  round  scars,  the  same  form  of  quills  and  fracture.  But  the 
tint  is  different,  being  more  or  less  of  a  ferruginous  brown.  The  inner 
surface  which  is  a  little  more  fibrous  than  in  canella,  varies  in  colour, 
being  yellowish,  brown,  or  of  a  deep  chocolate.  The  bark  is  violently 
pungent  but  not  bitter,  and  has  a  very  agreeable  cinnamon-like  odour. 

In  microscopic  structure  it  approaches  very  close  to  canella  ;  yet  the 
thick-walled  cells  of  the  latter  exist  to  a  much  larger  extent  and  are 
here  seen  to  belong  to  the  suberous  tissue.  The  medullary  rays  are 
loaded  with  oxalate  of  calcium. 

Cinnamodendron  bark  has  not  been  analysed.  Its  decoction  is 
blackened  by  a  persalt  of  iron  whereby  it  may  be  distinguished  from 
Canella  alba ;  and  is  coloured  intense  purplish  brown  by  iodine,  which 
18  not  the  case  with  a  decoction  of  true  Winter's  Bark. 


FRUCTUS   ANISI   STELLATI. 

Semen  Badiani  *  ;  Star- Anise  ;  F.  Badiane,  Anis  4toiU  ;  G.  Stemanis. 

Botanical  Origin — Ulicium  anisatum  Lom'eiro  (/.  rdigiosum  Sieb.). 
A  small  tree,  20  to  25  feet  high,  native  of  the  south-western  provinces  of 
China  ;  introduced  at  an  early  period  into  Japan  by  the  Buddhists  and 
planted  about  their  temples. 

Kampfer  in  his  travels  in  Japan  towards  the  end  of  the  17th  centoiy 
discovered  a  tree  called  Somo  or  Skimmi^  which  subsequent  authors 
assumed  to  be  the  source  of  the  drug  Star-anise.  The  tree  was  also  found 
in  Japan  by  Thunberg  ^  who  remarked  that  its  capsules  are  not  so  aro- 
matic as  those  found  in  trade.  Yon  Siebold  in  1825  noticed  the  same 
fact,  in  consequence  of  which  he  regarded  the  tree  as  distinct  from  that  of 
Ijoureiro,  naming  it  Ulicium  Japonicum,  a  name  he  afterwards  changed 
to  /.  religiosicm.  Baillon  who  has  recently  investigated  the  subject^ 
while  admitting  certain  differences  between  the  fruits  of  the  Chinese  and 


^  As  shown  by  De  Lens'  own  specimen 
kindly  given  to  one  of  us  by  Dr.  J.  L^on 
Soubeiran.  There  are  specimens  of  the  same 
bark  about  a  century  old  marked  Corttx 
WinteranuM  verus  in  Dr.  Burges's  cabinet 
of  dni^  belonging  to  the  Royu  College  of 
Physicians. 

'  Grisebach  calla  it  a  low  shrubby  tree, 
10—15  feet  high.  Mr.  K.  Wilson,  late  of 
the  Bath  Botanic  Oarden,  Jamaica,  has  in- 


formed me  it  grows  to  be  40 — 4ff  in  hei^W 
but  that  he  has  seen  a  specimen  90  feet  hi|^ 
(Letter  22  May,  1862.)— D.  H. 

'  Loc.  cit 

^  From  the  Arabic  Bddiydn,  ani$i, 

"  Amomitates,  1712.  808. 

*  Flora  Japonica,  1784.  2S5. 

'  Adcmwnia,  viU.  9 ;  Hi^  d$»  FUmUt, 
MagndioatJi,  1868.  154. 
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Japanese  trees,  holds  them  to  constitute  but  oue  species,  and  the  same 
riew  is  taken  by  MiqueL 

The  Star-anise  of  commerce  is  produced  in  the  high  mountains  of 
Yunnan  in  South-western  China  where  the  tree,  which  attains  a  height 
of  12  to  15  feet,  grows  in  abundance.^  The  fruits  of  the  Japanese  variety 
of  the  tree  are  not  collected,  and  the  Chinese  drug  alone  is  in  use  even 
in  Japan. 

History — Notwithstanding  its  striking  appearance,  there  is  no 
evidence  that  star-anise  found  its  way  to  Europe  like  other  Eastern 
spices  during  the  middle  ages.  Concerning  its  ancient  use  in  China, 
the  only  fact  we  have  found  recorded  is,  that  during  the  Sung  dynasty, 
A.D.  970 — 1127,  star-anise  was  levied  as  tribute  in  the  southern  part  of 
Kien-chow,  now  Yen-ping-fu,  in  Fokien.* 

Star- anise  was  brought  to  England  from  the  Philippines  by  the 
Tojsger  Candish,  about  a.d.  1588.  Clusius  obtained  it  in  London  from 
the  apothecary  Morgan  and  the  druggist  Garet,  and  described  it  in  1601.' 
The  drag  appears  to  have  been  rare  in  the  time  of  Pomet,  who  states 
(1694)  that  the  Dutch  use  it  to  flavour  their  beverages  of  tea  and 
•*  «orbec."  *  In  those  times  it  was  brought  to  Europe  by  way  of  Kussia, 
and  was  thence  called  Cardamomum  Siberiense,  or  Ants  de  SiMrie. 

Description — ^The  fruit  of  lUicium  anisatum  is  formed  of  8  one- 
seeded  carpels,  originally  upright,  but  afterwards  spread  into  a  radiate 
whorl  and  united  in  a  single  row  round  a  short  central  column  which 
proceeds  from  an  oblique  pedicel    When  ripe  they  are  woody  and  split 
longitudinally  at  the  upturned  ventral  suture,  so  that  the  shining  seed 
becomes  visible.    This  seed,  which  is  elliptical  and  somewhat  flattened, 
stands  erect  in  the  carpel;  it  is  truncated  on  the  side  adjoining  the 
central  column,  and  is  there  attached  by  an  obliquely-rising  funicle. 
The  upper  edge  of  the  seed  is  keeled,  the  lower  rounded.     The  boat- 
shaped  carpels,  to  the  number  of  8,  are  attached  to  the  column  through 
their  whole  height,  but  adhere  to  each  other  only  slightly  at  the  base ; 
the  upper  or  sput  side  of  each  carpel  occupies  a  nearly  horizontal  posi- 
tioa.    The  carpels  are  irr^ularly  wrinkled,  especially  below,  and  are 
QKte  or  leas  beaked  at  Uie  apex ;  their  colour  is  a  rusty   brown, 
latemally  they  are  of  a  brighter  colour,  smooth,  and  with  a  cavity 
ia  the  lower  hidf  corresponding  to  the  shape  of  the  seed    The  cavity 
iiibrmed  of  a  separate  wall,  \  milliuL  thick,  which,  as  well  as  the  testa 
^  the  seed,  distinctly  exhibits  a  radiate  structure.    The  small  embryo 
fin  next  the  hilum  in  the  soft  albumen,  which  is  covered  by  a  dark 
hmvn  endopleonL    The  seed,  which  is  not  aromatic,  amounts  to  about 
oas>fifth  of  the  entire  weight  of  the  firuit. 

Star-anise  has  an  agreeable  aromatic  taste  and  smell,  more  resembling 
fcaael  than  anise,  on  which  account  it  was  at  first  designated  Fctniculum 
Soufue.*    When  pulverised  it  has  a  sub-acid  after-taste. 

Microscopic  Stnicture — The  carpels  consist  of  an  external,  loose, 
to-brown  layer  and  a  thick  inner  wall,  separated  by  libro-vascular 
Wndles.    The  outer  layer  exhibits  numerous  large  cells,  containing  pa^e 

*  Thflttl,  Katm  miiimlm  du  ftoyage  iffir-  *  Jtariar.  Plant,  BiM.  202. 


4m  Mdnuf  M  d$  (MiindwM,  Paris, 
*  BMaehsadi         Tooehow]  CKintm  JU- 

'%4«Lisn. 


*  Hid,  (Us  Drog,  pt  i.  lir.  i.  4S. 

*  R«ii.  ExptriitufUa,  1676,  p.  172 
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yellow  volatile  oil.  The  inner  wall  of  the  carpels  consists  of  woody  pro- 
senchyme  in  those  parts  which  are  exterior  to  the  seed-cavity,  and  espe- 
cially in  the  shining  walls  laid  bare  by  the  splitting  of  the  ventral 
suture.  The  inner  surface  of  the  carpel  is  entirely  composed  of  scleren- 
chyme.  A  totally  different  structure  is  exhibited  by  this  stony  shell 
where  it  lines  the  cavity  occupied  by  the  seed.  Here  it  lb  composed  of 
a  single  row  of  ceUs,  consisting  of  straight  tubes  exactly  parallel  to  one 
another,  more  than  500  mkm.  long  and  70  mkm.  in  diameter,  placed 
vertically  to  the  seed  cavity;  their  porous  walls,  marked  with  fine 
spiral  striations,  display  splendid  colours  in  polarized  light.  The  seed 
contains  albumin  and  drops  of  fat.  Starch  is  wanting  in  star-anise, 
except  a  little  in  the  fruit  stalk. 

Chemical  Composition — The  volatile  oil  amounts  to  4  or  5  per 
cent.  Its  composition  is  that  of  the  oils  of  fennel  or  anise ;  it  nsndly 
solidifies  below  2""  C.  The  oils  of  anise  and  star-anise,  as  distilled  by  one 
of  us,  possess  no  striking  optical  differences,  both  deviating  very  little  to 
the  left.  We  are  unable  to  give  characters  by  which  they  can  be  dis- 
criminated, although  they  are  distinguished  by  dealers. 

Star-anise  is  rich  in  sugar,  which  seems  to  be  cane-sugar  inasmuch 
as  it  does  not  reduce  alkalme  cupric  tartrate.  An  aqueous  extract  of 
the  fruit  assumes,  on  addition  of  alcohol,  the  form  of  a  clear  muci- 
laginous jelly,  of  which  pectin  is  probably  a  constituent  The  seeds 
contain  a  large  quantity  of  fixed  oil. 

Commerce — Star-anise  is  shipped  to  Europe  and  India  from  China. 
In  1872  Shanghai  imported,  mostly  by  way  of  Hongkong  (but  firom 
what  previous  port  we  have  failed  to  trace),  5273  peculs  (703,066fc),  a 
large  proportion  of  which  was  re-shipped  to  other  ports  of  China.^  The 
same  drug,  under  the  name  of  Bddiydne-khatdi  (i.e.  Chinese  anvie),  is 
carried  by  inland  trade  from  China  to .  Yarkand  and  thence  to  India 
where  it  is  much  esteemed. 

Uses — Star-anise  is  employed  to  flavour  spirits,  the  principal  con- 
sumption being  in  Germany,  France,  and  Italy.  It  is  not  used  in 
medicine,  at  least  in  England,  except  in  the  form  of  essential  oil,  which 
is  often  sold  for  oil  of  aniseed. 


MENISPERMACE^. 

RADIX    CALUMB/B. 

Eadix  Columbo  ;  Calumba  or  Colombo  Root ;  F.  Bacine  de  Colombo ; 

G.  Kalumhawurzely  Columhovnirzel. 

Botanical  Origin — Jateorhiza  palmata  Miers^  a  dioecious  perennial 
plant  with  large  fleshy  roots  and  herbaceous  annual  stems,  climbing 


^  Returns  of  Trade  at  the  Treaty  Ports  in 
China  far  1872,  p.  4—8, 

'  Synonyms  —  Menispermum  palmaium 
Lamarck,  Coceulus  palmaixcs  DC,  Mtnisper- 
mum  ColuTFiba  Roxb.,  Jateorhiza  Calumba 
Miere,  /.  Miersii  Oliv.,  Chasmanthera 
Columha  BaiUon.  As  we  thus  suppress  a 
species  admitted  in  recent  works,  it  is  neces- 
sary to  give  the  following  explanation. 
Meniapermwm  palmaium  of  Lamarck,  first 


described  in  the  Enofdopldie  mWufdiqut  in 
1797  (iv.  99),  was  divided  by  Miers  into  two 
species,  Jateorhiza  palfnata  and  J.  Calumba, 
Oliver  in  his  Flora  of  Tropical  4/rioa,  L 
(1868)  42,  accepted  the  view  taken  by  Mien, 
but  to  avoid  confusion  abolished  the  specific 
name  palmata,  substituting  for  it  t&at  d 
Miersii.  At  the  same  time  he  notioed  ths 
close  relationship  of  the  two  spaoiMi  tod 
suggested  that  mrther  invMtigiaoii  B^lhl 
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lahes  and  to  the  tops  of  lofly  trees.  The  leaves  are  of  large  size 
long  stalks,  palmate-lobed  and  membranoua  The  male  lowers 
racemose  panicles  a  foot  or  more  in  length,  setose-hispid  at  least 
r  lower  part,  or.  nearly  glabrous.  The  whole  plant  is  more  or  less 
with  spreading  setae  and  glandular  hairs. 

s  indigenous  to  the  forests  of  Eastern  Africa  between  Ibo  or  Oibo, 
«t  northerly  of  the  Portuguese  settlements  (lat.  IT  20'  S.),  and 
iks  of  the  Zambesi,  a  strip  of  coast  which  includes  the  towns  of 
bique  and  Quilimane.  Kirk  found  it  (1860)  in  abundance  at 
iga,  among  the  hills  near  Morambala,  at  Kebrabasa  and  near 
localities  all  in  the  region  of  the  Zambesi.  Peters^  states  that 
islands  of  Ibo  and  Mozambique  the  plant  is  cultivated.  In  the 
herbarium  is  a  specimen  from  the  interior  of  Madagascar, 
f  plant  was  introduced  into  MauHtius  a  century  ago  in  the  time 
French  governor  Le  Poivre,  but  seems  to  have  been  lost,  for  after 
ittempts  it  was  again  introduced  in  1825  by  living  specimens 
id  from  Ibo  by  Captain  Owen.*  It  still  thrives  there  in  the 
ml  Garden  of  Pamplemousses. 

was  taken  from  Mozambique  to  India  in  1805  and  afterwards 
Led  by  Roxburgh  in  the  Ctdcutta  Garden,  where  however  it  has 
ased  to  exist. 

rtory — The  root  is  held  in  hich  esteem  among  the  natives  of 
I  Africa  who  call  it  Kalumb,  and  use  it  for  the  cure  of  dysentery 
a  general  remedy  for  almost  any  disorder. 

ras  brought  to  Europe  by  the  Portuguese  in  the  1 7th  century,  and 
noticed  briefly  in  1671  by  Francesco  Redi  an  Italian  ph}rsician 
xzo,  who  speaks  of    it'  as   an   antidote  to  poison  deserving 

further  attention  was  paid  to  the  drug  for  nearly  a  centiuy,  when 
.1*  in  1773  re-introduced  it  as  "a  medicine  of  considerable  effieouc^ 
i  so  generally  knotcn  in  practice  as  it  deserves  to  be,**  From  thw 
it  began  to  come  into  general  use.  J.  Gumey  Bevan,  a  London 
t,  writing  to  a  correspondent  in  1777  alludes  to  it  as — "an  article 
much  dealt  in  and  subject  to  great  fluctuation."  It  was  in  fact 
period  extremelv  dear,  and  in  Mr.  Bevan's  stock-books  is  valued 
>  and  1777  at  SO*,  per  lb.,  in  1780  at  28s,,  1781  at  64a,  1782  at 
33  at  t\s.     Calumba  was  admitted  to  the  London  Pharmacopotia 


their  nni^n.  The  chanurUn  sap- 
li^tin^Uh  them  inUr  te  ar«  briefly 
in  J.  ynlmata^  the  lobes  at  the  base 
raf  ov^rLip,  and  the  male  inflor- 
is  nearly  clabrous ;  while  in  /. 
,  the  ba^l  lobes  are  rounded,  but 
'rLtp,  And  the  male  inflorescence  ia 
if%i  {"tparmly  piUme**  Mien),  On 
lamination  of  a  lar^  numl>«r  of 
ft,  inrlnding  those  of  IWrry   from 

and  othtn  from  Maurititut,  Mada- 
ftd  the  Zamliesi,  tofi^ether  with  the 

of  Telfair  and  Koxbur^^li,  and  the 
I  figures  and  descriptions,  1  am 
i  that  ths  characters  in  question 
It  and  do  not  warrant  the 
oC  two  tpsciea.     In  this  riew 


1  hare  the  support  of  Mr.  Horns  of  Mann- 
tins,  who  at  my  request  has  made  carehil 
obsenrations  on  the  liring  plant  and  found 
that  both  forms  of  leaf  occnr  on  the  same 
stem. — D.  H. 

*  RfiM  nack  ifacMiin^»g«€,  Botanik  i. 
(1862)  172, 

*  Hooker,  BoL  Mag,  Irii.  (1880)  Ubb. 
2970-71. 

*  '*Sono  ancora  da  farsi  nuoTo  csperienw 
intomo  alia  radire  </i  Culuwibe,  creauta  no 
grandissimo  alessifarmaco.** — EtptrUnxt  tfi> 
/omo  a  dittrm  com  naturally  etc.  Firenia, 
1671.  125. 

*  Ea$ay$,  Mtdieal  and  Experimenial,  Lond. 
ii.  (1778)  8. 
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Collection — As  to  the  colteetion  and  preparation  of  the  drag  for 
the  market,  the  only  account  we  possess  is  that  obtained  by  Dr.  Benj} 
which  states  that  the  roots  are  dug  up  in  the  month  of  March,  which  is 
the  dry  season,  cut  into  slices  and  dried  in  the  shade. 

Description — The  calumba  plant  produces  great  fusiform  fleshy 
roots  growing  several  together  from  a  short  head.  Some  fresh  speci- 
mens sent  to  one  of  us  (H.)  from  the  Botanic  Garden,  Mauritius, 
in  1866,  and  others  from  that  of  Trinidad  in  1868,  were  portions  of 
cylindrical  roots,  3  to  4  inches  in  diameter,  externally  rough  and  brown, 
and  internally  firm,  fleshy,  and  of  a  brilliant  yellow.  When  sliced 
transversely,  and  dried  by  a  gentle  heat,  these  roots  exactly  resemble 
imported  calumba  except  for  being  much  fresher  and  brighter. 

The  calumba  of  commerce  consists  of  irregular  flattish  pieces  of  a 
circular  or  oval  outline,  1  to  2  inches  or  more  in  diameter,  and  |-  to  |  an 
inch  thick.  In  drying,  the  central  portion  contracts  more  than  the 
exterior :  hence  the  pieces  are  thinnest  in  the  middle.  The  outer  edge 
is  invested  with  a  brown  wrinkled  layer  which  covers  a  corky  hark 
about  f  of  an  inch  thick,  surrounding  a  pithless  internal  substance,  from 
which  it  is  separated  by  a  fine  dark  shaded  line.  The  pieces  are  light 
and  of  a  corky  texture,  easily  breaking  with  a  mealy  fracture.  Their 
colour  is  a  dull  greenish  yellow,  brighter  when  the  outer  surface  is 
shaved  off  with  a  knife.^  The  drug  has  a  weak  musty  odour  and  a 
rather  nauseous  bitter  taste.  It  often  arrives  much  perforated  by  in- 
sects, but  seems  not  liable  to  such  depredations  here. 

Microscopic  Structure — On  a  transverse  section  the  root  exhibits 
a  circle  of  radiate  vascular  bundles  only  in  the  layer  immediately  con- 
nected with  the  cambial  zone ;  they  project  much  less  distinctly  into  the 
cortical  part.  The  tissue  of  the  whole  root,  except  the  cork  and  vasculai 
bundles,  is  "made  up  of  large  parenchymatous  cells.  In  the  outer  pait 
of  the  bark,  some  of  them  have  their  yellow  walls  thickened  and  aie 
loaded  with  fine  crystals  of  oxalate  of  calcium,  whilst  all  the  other 
cells  contain  very  large  starch  granules,  attaining  as  much  as  90  mkm. 
The  short  fracture  of  the  root  is  due  to  the  absence  of  a  proper  ligneouB 
or  liber  tissue. 

Chemical  Composition — The  bitter  taste  of  calumba,  and  probably 
likewise  its  mediciniEd  properties,  are  due  to  three  distinct  substances, 
Columbin,  Berberine,  and  Columbic  Acid. 

Columbi7i  or  Columbd-BUter  was  discovered  by  Wittstock  in  1830. 
It  is  a  neutral  bitter  principle,  crystallizing  in  colourless  rhombic  prisms, 
slightly  soluble  in  cold  alcohol  or  ether,  but  dissolving  more  freely  in 
those  liquids  when  boiling.  It  is  soluble  in  aqueous  alkalis  and  in  acetic 
acid. 

The  presence  of  Berberine  in  calumba  was  ascertained  in  1848  by 
Bodeker,  who  showed  that  the  yellow  cell-walls  of  the  root  owe  their 
colour  to  it  and  (as  we  may  add)  to  Columbic  Acid,  another  substance 
discovered  by  the  same  chemist  in  the  following  year.  Columbic  acid 
is  yellow,  amorphous,  nearly  insoluble  in  cold  water,  but  dissolving  in 
alcohol  and  in  alkaline  solutions.     It  tastes  somewhat  less  bitter  than 

^  Asiatick   IUsiarehe8,    x.    (1S08)    385;  '  Wholesale  drug^ts  sometimet  iom& 

Ai&slie,  Mat,  Med,  of  Hindoottan,  298.  the  drug  to  improve  its  colour. 
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columbiiu  Bodeker  sunnises  that  it  may  exist  in  combination  with  the 
berberine. 

Ikxieker  has  pointed  out  a  connexion  between  the  three  bitter  prin- 
dples  of  calomba.  If  we  suppose  a  molecule  of  ammonia,  NH^  to  be 
added  to  columbin  C^*H^O^^,  the  complex  molecule  thence  resulting  will 
conUin  the  elements  of  berberine  C^^H^^NO*,  columbic  acid  C«H«*0^ 
and  water  3  H<0. 

Among  the  more  usual  constituents  of  plants,  calumba  contains  (in 
addition  to  starch)  pectin,  gum,  and  nitrate  of  potassium,  but  no  tannic 
acid.     It  yields  when  incinerated  6  per  cent  of  ash. 

Commerce — Calumba  root  is  shipped  to  Europe  from  Zanzibar,  and 
from  Bombay  and  other  Indian  ports. 

Uses — It  is  much  employed  as  a  mild  tonic,  chiefly  in  the  form 
of  tinctare  or  of  aqueous  infusion. 


PAREIRA    BRAVA. 

Sadix  Pareirof ;  Pareira  Brava}  ;  F.  Racine  de  Butua  au  de  Pareiror' 

Brava ;  G.  Orieswurzel. 

Botanical  Oric^n — Chandodendron  tomaUosum  Ruiz  et  Pav.  (non 
Eichler)  {Cocculus  C/umdodendron  DC,  Botryopsis  platyphylla  Miers  *  ). 
— It  is  a  lofty  climbing  shrub  with  long  woody  stems,  and  leaves  as 
much  as  a  foot  in  length.  The  latter  are  of  variable  form  but  mostly 
broadly  ovate,  rounded  or  pointed  at  the  extremity,  slightly  cordate  at 
the  base,  and  having  long  petioles.  They  are  smooth  on  the  upper  side; 
on  the  under  covered  between  the  veins  with  a  fine  close  tomentum  of 
an  ashy  hue.  The  flowers  are  unisexual,  racemose,  minute,  produced 
either  from  the  young  shoots  or  from  the  woody  stems.  The  fruits 
ire  f  of  an  inch  long,  oval,  black  and  much  resembling  grapes  in  form 
tad  arrangement.' 

The  plant  grows  in  Peru  and  Brazil, — in  the  latter  country  in  the 
neighbourhood  of  Kio  de  Janeiro,  where  it  occurs  in  some  abundance  on 
the  range  of  hills  separating  the  Copacabana  from  the  basin  of  the  Rio 
de  Janeiro.     It  is  also  found  about  San  Sebastian  further  south. 

History — The  Portuguese  missionaries  who  visited  Brazil  in  the  17th 
century  beoune  acquainted  with  a  root  kno^n  to  the  natives  as  AlnUua 
or  Buiua,  which  was  regarded  as  possessing  great  virtues.  As  the  plant 
•Holding  it  was  a  tall  climbing  shrub  with  large,  simple,  long-stalked 
leaves,  and  bore  bunches  of  oval  berries  resembling  grapes,  the  Portuguese 
gave  it  the  name  of  Parrcira  brava  or  Wild  Vine. 

The  root  was  brought  to  Lisbon  where  its  reputed  medicinal  powers 
attncted  the  notice  of  many  nersons.  and  among  others  of  Michel 
Amelot,  ambassador  of  Louis  XIV.,  who  took  back  some  of  it  when  he 
returned  to  Paris  in  1G88.  Specimens  of  the  drug  also  rt^ached  the 
botanist  Toumefort,  and  one  presented  by  him  to  Pomet  was  figured  and 


L 


'  Frgs  tk0  PuitugMM  parrtira^  signify.  Abuiua  of  Vellozo't  Flora  Fiumiiunsis,  torn, 

lav  •  ▼!••  that  crows  af^UDst  a  wall  (in  x.  Ub.  140  appeara  to  oa  the  same  plant 
Fnaeh  CrvOlfK  aadkwra,  wild.  *  See  Pharm.  Jtmm,  Aug.  2.  1S7S.  SS; 

*  As  igarad  hy  EkhUr  in  Martina*  Fhr,  Am.  Jawn,  of  PkarwL  Oct  1,  1878.  fig.  S. 
SS.  tak  48.     The  Cu9amptlc$ 
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described  by  the  latler  in  1694.^  The  drug  was  again  brought  to  Paris  by 
Louis-Saulin  Kouille,  the  successor  to  Amelot  at  Lisbon,  together  with  a 
memoir  detailing  its  numerous  virtues. 

Specimens  obtained  in  Brazil  by  a  naval  officer  named  De  la  Mare  in 
the  early  part  of  the  last  century,  were  laid  before  the  French  Academy, 
which  body  requested  a  report  upon  them  from  Greofifroy,  professor  of 
medicine  and  pharmacy  in  the  College  of  France,  who  was  already  some- 
what acquainted  with  the  new  medicine.  He  reported  many  favourable 
trials  in  cases  of  inflammations  of  the  bladder  and  suppression  of  luine.' 
The  drug  was  a  favourite  remedy  of  Jean-Claude-Adrien  Helvetius,' 
physician  to  Louis  XIV.  and  Louis  XV.,  who  administered  it  for  yeaw 
with  great  success. 

Both  GeofiFroy  and  Helvetius  were  in  frequent  correspondence  with 
Sloane  *  who  received  from  the  former  as  well  as  from  other  sources 
specimens  of  Pareira  Brava,  which  are  still  in  the  British  Museum  and 
have  enabled  us  fully  to  identify  the  drug  as  the  root  of  CJu>ndodendr(m 
tomentosum. 

Several  other  plants  of  the  order  Menispermacece  have  stems  or  roots 
employed  in  South  America  in  the  same  manner  as  Chandodendron. 
Pomet  had  heard  of  two  varieties  of  Pareira  Brava,  and  two  were 
known  to  Geoffroy.^  Lochner  of  Nuremberg  who  published  a  treatise  on 
Pareira  Brava  in  1719  ®  brought  for\vard  a  plant  of  Eastern  Africa 
ifigured  in  1675  by  Zanoni,^  and  supposed  to  be  the  mother-plant  of  the 
drug.  A  species  of  Cissampelos  called  by  the  Portuguese  in  Brazil 
Cdapeha,  Cip6  de  Cobras  or  Herva  de  Nossa  Senhora  described  by  Piso  in 
1648,®  afterwards  became  jissociated  with  Pareira  Brava  on  account  of 
similarity  of  properties. 

Thus  was  introduced  a  confusion  which  we  may  say  was  consolidaUd 
when  Linnaeus  in  1753,®  founded  a  species  as  Cissampelos  Pareiray  citing 
it  as  the  source  of  Pareira  Brava, — a  confusion  which  has  lasted  for 
more  than  a  hundred  years.  This  plant  is  very  distinct  from  that  yield- 
ing true  Pareira  Brava,  and  though  its  roots  and  stems  are  used 
medicinally  in  the  West  Indies,^®  there  is  nothing  to  prove  that  they  were 
ever  an  object  of  export  to  Europe. 

As  Pareira  Brava  failed  to  realize  the  extravagant  pretensions  claimed 
for  it,  it  gradually  fell  out  of  use^^  and  the  characters  of  the  true  drug  be- 
came forgotten.  This  at  least  seems  to  be  the  explanation  of  the  fact  that 
for  many  years  past  the  Pareira  Brava  found  in  the  shops  and  supposed 
to  be  genuine  is  a  substance  very  diverse  from  the  original  curug, — 
albeit  not  devoid  of  medicinal  properties.  More  recently  even  this 
has  become  scarce  and  an  inert  Pareira  Brava  has  been  almost  the  sole 


'  Hist,  drsDrog.,  Paris,  1694,  part  i.,  livre 
2.  cap.  14. 

*  Hist,  de  VAcad,  roy,  des  Sciciiccs^  annee 
1710.  56. 

'  Traits  des  Maladies  les  plus  frSquentes 
el  des  remldes  spicifques  pour  les  guirir, 
Paris,  1703.  98. 

«  In  the  volumes  of  Sloane  MSS.  No.  4045 
and  8322  contained  in  the  British  Museum, 
are  a  great  many  letters  to  Sloane  from 
Etienne-Fran^ois  Geofiroy  and  from  his 
younfcer  brother  Claude-Joseph,  dating  1699 
to  1744. 

»  TraH,  df  Mat  Med,  ii.  (1741)  21—25. 


•  Schediasma  de  Parreira  Brava,  1719. 
(ed.  2.  auctior). 

7  Istoria  Botanica,  1675.  69.  fig.  22. 

•  Medicina  Brasiliensis,  1648.  94. 

•  Species  Plantaritm,  Holmie,  1768  ;  see 
also  Mat.  Med.  1749.  No.  459. 

i«  Lunan,  Hort.  Jamaic  ii.  (1814)  264  ; 
Descourtilz,  Flor.  irUd,  des  Antilles,  iii. 
(1827)  231. 

''  Thus  it  was  omitted  from  the  London 
pharmacopceias  of  1809  and  1824,  and  from 
many  editions  of  the  Edinburgh  Dispen- 
satory. 
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kind  obtainable.  The  true  drug  has  however  still  at  times  appeared  in 
the  European  market,  and  attention  having  been  lately  directed  to  it,^ 
we  may  hope  that  it  will  arrive  in  a  r^ular  manner. 

The  re-mtroduction  of  Pareira  Brava  into  medical  practice  is  due 
(so  far  as  Great  Britain  is  concerned)  to  Brodie  *  who  recommended  it 
in  1828  for  inflammation  of  the  bladder. 

Description — ^True  Pareira  Brava  as  derived  from  Chondodendron 
t4fmtfUaeum  is  a  long,  branching,  woody  root,  attaining  2  inches  or  more 
m  diameter,  but  usually  met  with  much  smaller  and  dividing  into  root- 
lets no  thicker  than  a  quill  or  even  than  a  horse-hair.  It  is  remarkablv 
tortaous  or  serpentine  and  marked  with  transverse  ridges  as  well  as  with 
constrictions  and  cracks  more  or  less  conspicuous ;  besides  which  the 
snr&ce  is  strongly  wrinkled  longitudinally.  The  bark  is  of  a  dark 
blackish  brown  or  even  quite  black  when  free  from  earthy  and  dis- 
posed to  exfoliate.  The  root  breaks  with  a  coarse  fibrous  fracture  ;  the 
inner  substance  is  of  a  light  yellowish  brown, — sometimes  of  a  dull 
greenish  brown. 

Roots  of  about  an  inch  in  diameter  cut  transversely  exhibit  a  central 
column  0*2  to  0*4  of  an  inch  in  diameter,  composed  of  10  to  20  con- 
verging wedges  of  large-pored  woody  tissue  with  3  or  4  zones  divided 
from  each  other  by  a  wavy  light-coloured  line.  Crossing  these  zones 
are  wedge-shaped  woody  rays,  often  rather  sparsely  and  irregularly 
distributed.  The  interradial  substance  has  a  close,  resinous,  waxy 
appearance. 

The  root  though  hard  is  easily  shaved  with  a  knife,  some  pieces 
giving  the  impression  when  cut  of  a  waxy,  rather  than  of  a  woody  and 
fibrous  substance.  The  taste  is  bitter,  well-marked  but  not  persistent. 
The  drug  has  no  particular  odour.  Its  aqueous  decoction  is  turned  inky 
Uoish-black  by  tincture  of  iodine. 

The  aerial  stems  especially  differ  by  enclosing  a  small  but  well- 
defined  pith. 

Microscopic  Structure— The  most  interesting  character  consists  in 
the  arrangement  rather  than  in  the  peculiarity  of  the  tissues  composing 
this  drug.  The  wavy  light-coloured  lines  already  mentioned  are  built 
op  partly  of  sclerenchymatous  cells.  The  other  portions  of  the  paren- 
cbyme  are  loaded  with  large  starch  granules,  which  are  much  less  abun- 
dant in  the  stem. 

Chemical  Composition — From  the  examination  of  this  drug  inude 
by  one  of  us  in  18i69«'  it  was  shown  that  the  bitter  principle  is  the 
nme  is  that  discovered  in  1839  by  Wiggers  in  the  drug  hereafter 
d«cribed  as  Common  False  Pareira  Brava,  and  named  by  him  Pelosiru. 
It  W&8  further  pointed  out  that  this  body  possesses  the  chemical  pro- 
perties of  the  BQnrine  of  Greenheart  bark  and  of  the  Buxine  obtained 
by  WtU  from  the  bark  of  Buxus  scmpervirens  L  It  was  also  obtained 
on  the  same  occasion  (1869)  from  the  stems  and  roots  of  Cissampelos 
Pareira  L  collected  in  Jamaica;  but  from  both  drugs  in  the  very  small 
pioportion  of  about  \  per  cent. 

Whether  to  Buxine  (for  by  this  name  rather  than  Pelasine  it  should 

*  Raalmry  in  Pkanm,  J^wm,  Ang.  2 — 9,       Brodie,  Lectures  on  PiMostt  of  tM4  Urinary 
U7I»  pp^  II  and  101  Organs,  ed.  8.  1S42.  lOS,  188. 

^  Lmd,   JM.    GaadU,  Feb.    10,    1828;  ^  Ncum  Jakrb,  /.    Phamt,   xzxL  (1809) 

257  :  Pkarm.  Jtmm.  zi  (1870)  102. 
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be  designated)  is  due  the  medicinal  power  of  the  drug  may  well  be 
doubted.  No  further  chemical  examination  of  true  Pareira  Brava  has 
been  made. 

Uses — ^The  medicine  is  prescribed  in  chronic  catarrhal  affections  of 
the  bladder  and  in  calculus.  From  its  extensive  use  in  Brazil  ^  it  seems 
deserving  of  trial  in  other  complaints.  Helvetius  used  to  give  it  in 
substance,  which  in  5-grain  doses  was  taken  in  infusion  made  with  boil- 
ing water  from  the  powdered  root  and  not  strained. 

Substitutes — We  have  already  pointed  out  how  the  name  Fartin 
Brava  has  been  applied  to  several  other  drugs  than  that  described  in 
the  foregoing  pages.    We  shall  now  briefly  notice  the  more  important 

1.  Stems  and  roots  of  Cissampdos  Pareira  L. — Owing  to  the  diffi- 
culty of  obtaining  good  Pareira  Brava  in  the  London  market,  the  firm  of 
which  one  of  us  was  formerly  a  member  (Messrs.  Allen  and  Hanburys, 
Plough  Court,  Lombard  Street)  caused  to  be  collected  in  Jamaica  imaer 
the  superintendence  of  Mr.  N.  Wilson,  of  the  Bath  Botanical  Gardens, 
the  stems  and  root  of  Ciftsampelos  Pareira  L,  of  which  it  imported  in 
1866—67—68  about  300ft).  It  was  found  impracticable  to  obtain  the 
root  per  se ;  and  the  greater  bulk  of  the  drug  consisted  of  long  cylin- 
drical stems  many  of  which  had  been  decumbent  and  had  thrown  out 
rootlets  at  the  joints.  They  had  very  much  the  aspect  of  the  climb- 
ing stems  of  Clematis  Vitalha  L.,  and  varied  from  the  thickness  of 
a  quill  to  that  of  the  forefinger,  seldom  attaining  the  diameter  of  an 
inch.  The  stems  have  a  light  brown  bark  marked  longitudinally  with 
shallow  furrows  and  \vrinkles,  which  sometimes  take  a  spiral  direction. 
Knots  one  to  three  feet  apart,  sometimes  throwing  out  a  branch,  also 
occur.  The  root  is  rather  darker  in  colour  but  not  very  different  in 
structure  from  the  stem. 

The  fracture  of  the  stem  is  coarse  and  fibrous.  The  transverse  sec- 
tion, whether  of  stem  or  root,  shows  a  thickish,  corky  bark  surrounding 
a  light  brown  wood  composed  of  a  number  of  converging  wedges  (10  to 
20)  of  very  porous  structure,  separated  by  narrow  medullary  rays. 
There  are  no  concentric  layers  of  wood,*  nor  is  the  arrangement  of  tiie 
wedges  oblique  as  in  many  other  stems  of  the  order.  The  drug  is 
inodorous,  but  has  a  very  bitter  taste  without  sweetness  or  astrin« 
gency. 

2.  Common  False  Pareira  Brava — Under  this  name  we  designate 
the  drug  which  for  many  years  past  has  been  the  ordinary  Pareira  Brava 
of  the  shops,  and  regarded  until  lately  as  derived  from  Cissampelos 
Pareira  L.  We  have  long  endeavoured  to  ascertain,  through  corre- 
spondents in  Brazil,  from  what  plant  it  is  derived,  but  without  success. 
We  only  know  that  it  belongs  to  the  order  Menispermaceoe. 

The  drug  consists  of  a  ponderous,  woody,  tortuous  stem  and  root, 
occun-ing  in  pieces  from  a  few  inches  to  a  foot  or  more  in  length,  and 
from  1  to  4  inches  in  thickness,  coated  with  a  thin,  hard,  dark  brown 

^  *' Prcsentamente  [Abutua]  u  reputada  Diccionario  dc  MedicinadoffuaUca$pcpularf 

diaphoretica,  diuretica  e  emenagoga,  e  usada  Rio  de  Janeiro,  L  (1865)  17. 

interiormente  na  d<5ee  de  duaa^  a    quatro  '  It  is  therefore  entirely  different  to  the 

oitavas  para  uma  libra  de  infusao  ou  cozi-  wood  fifjored  as  that  of  C7.  AtmrobyEichler 

mento,   nas   febres   intermittentes,  hydro-  in  Martins'  Flor,  Bra*,  xiii.  pars.  L  tab.  50. 

.pidias,  e  snspensio  de  lochios."— Langgfaard,  fig.  7. 
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bark.  The  pieces  are  cylindrical,  four-sided,  or  more  or  less  flattened — 
sometimes  even  to  the  extent  of  becoming  ribbon-lika  In  transverse 
section,  their  stnictnre  appears  very  remarkable.  Supposing  the  piece  to 
be  Btem,  a  well-defined  pith  will  be  found  to  occupy  the  centre  of  the 
first  formed  wood,  which  is  a  column  about  \  of  an  inch  in  diameter. 
This  is  succeeded  by  10  to  15  or  more  concentric  or  oftener  eccentric 
looes,  ^  U}  ^  oi  dJi  inch  wide,  each  separated  from  its  neighbour  by  a 
layer  of  parenchyme,  the  outermost  being  coated  with  a  true  bark.  In 
pieces  of  true  root,  the  pith  is  reduced  to  a  mere  point 

Sometimes  the  development  of  the  zones  has  been  so  irregular  that 
they  have  formed  themselves  entirely  on  one  side  of  the  primitive  column, 
the  other  being  coated  with  bark.  The  zones,  including  the  layer  arounil 
the  pith  (if  pith  is  present),  are  crossed  by  numerous  small  medullary 
rmjra.  These  do  not  run  from  the  centre  to  the  circumference,  but  traverse 
ovlj  their  respective  zones,  on  the  outside  of  which  they  are  arched 
together. 

The  drug,  when  of  good  quality,  has  its  wood  firm,  compact,  and  of 
a  dusky  yellowish  brown  hue,  and  a  well-marked  bitter  taste.  It  exhibits 
nnder  the  knife  nothing  of  the  close  waxy  texture  seen  in  the  root  of 
Chandodtndron,  but  cuts  as  a  tough,  fibrous  wood.  Its  decoction  is  not 
tinged  blue  by  iodine.  It  was  in  this  drug  that  Wiggers  in  1839  dis- 
covered petosifu. 

The  drug  just  described  which  \b  by  no  means  devoid  of  medicinal 
power,  has  of  late  years  been  almost  entirely  supplanted  in  the  market 
by  another  sort  consisting  exclusively  of  stems  which  are  devoid  of 
bitterness  and  appear  to  be  wholly  inert.  They  are  in  the  form  of  sticks 
or  truncheons,  mostly  cylindrical.  Cut  transversely  they  display  the 
tame  structure  as  the  sort  last  described,  with  a  well-defined  pith.  The 
wood  is  light  in  weight,  of  a  dull  tint,  and  disposed  to  split.  The  bark 
which  consists  of  two  layers  is  easily  detached. 

3.  Sienu  of  CTumdodendron  tamentagum  R  et  P. — ^These  have 
been  recently  imported  from  Brazil,  and  sold  as  Pareira  Brava}  The  drug 
consists  of  truncheons  about  1|  feet  in  length,  of  a  rather  rough  and 
knotty  stem,  from  1  to  4  inches  thick.*  The  larger  pieces,  which  are 
sometimes  hollow  with  age,  display,  when  cut  transversely,  a  small 
number  (5 — 9)  nearly  concentric  woody  zones.  The  youngest  pieces 
have  the  bark  dotted  over  with  small  dark  warts. 

The  wood  is.  inodorous,  but  has  a  bitterish  taste  like  the  root,  of 
which  it  is  probably  an  efficient  representative.  Some  pieces  have 
portions  of  root  springing  from  them,  and  detached  roots  occur  here 
and  there  among  the  bits  of  stem. 

4.  WkUe  Pareira  Brava — Stems  and  roots  of  Abuia  ru/esuns 
Anblet — Mr.  J.  Correa  de  Mello  of  Campinas  has  been  good  enough  to 
send  to  one  of  us  (H.)  a  specimen  of  the  root  and  leaves  '  of  this  plant 
marked  Parreira  Brava  ^rande.  The  former  we  have  identified  with  a 
drug  received  from  Rio  de  Janeiro  as  ^fru/ua  Unha  de  Vaca,  ie.  Cow-hooj 

>  45  jMekiM  ecmtainioK  about  20  ewt      would  appear  that  tke  panicles  of  flower 
eOeted  nr  aale  br  If  eatn.  Lewis  and      arise  year  after  year. 


Nsl,  dniK-brokfn,  11  Sept.  1S7S,  bat  there         *  I    have   compared   these   learet   wit 
'^  4  baas  eariisr  impottatuma.  Aublet's   own    specimen    in    the    British 

*  Tnm  Ihflse  knots,  which  are  at  regolar      Mascnm.~D.  R. 


btervils  tad  aometiiMS  ?«ry  protnberant,  it 
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AbrUua,  and  also  with  a  similar  drug  found  in  the  London  market 
Aublet  ^  states  that  the  root  of  Abuta  rufescens  was,  in  the  time  of  his 
visit  to  French  Guiana^  shipped  from  that  colony  to  Europe  as  Pareira 
Brava  blanc  (White  Pareira  Brava). 

This  name  is  well  applicable  to  the  drug  before  us,  which  consists  of 
short  pieces  of  a  root,  ^  an  inch  to  3  inches  thick,  covered  with  a  rough 
blackish  bark,  and  also  of  bits  of  stem  having  a  pale,  striated,  corky 
bark.  Cut  transversely  the  root  displays  a  series  of  concentric  zones  of 
white  amylaceous  cellular  tissue,  each  beautifully  marked  with  nanow 
wedge-shaped  medullary  rays  of  dark,  porous  tissue.  The  wood  of  the 
stem  LB  harder  than  that  of  the  root,  the  medullary  rays  are  closer 
together  and  broader,  and  there  is  a  distinct  pith. 

The  wood,  neither  of  root  nor  stem,  has  any  taste  or  smelL  A 
decoction  of  the  root  is  turned  bright  blue  by  iodine. 

5.  Yellow  Pareira  Brava — This  drug  of  which  a  quantity  was  in 
the  hands  of  a  London  drug-broker  in  1873,  is,  we  presume,  the  Pareira 
Brava  jaurie  of  Aublet — ^the  bitter  tasting  stem  of  his  "  AhUa  amara 
folio  levi  cordiformi  ligno  flavescente," — a  plant  of  Guiana  unknown  to 
recent  botanists.  That  which  we  have  seen  consists  of  portions  of  a  hard 
woody  stem,  from  1  to  5  or  6  inches  in  diameter,  covered  with  a  whitish 
bark.  Internally  it  is  marked  by  numerous  regular  concentric  zones, 
is  of  a  bright  yellow  colour  and  of  a  bitter  taste.  It  probably  contains 
berberine. 


COCCULUS   INDICUS. 

Fructus  CoccuH;  Cocculus  Indicus;  F.  Coque  du  Levant; 

G.  Kokkelskomer. 

Botanical  Origin — Anamirta  Coccvivs  Wight  et  Arnott  {Meni- 
spermum  Cocculus  L.),  a  strong  climbing  shrub  found  in  the  eastern  parts 
of  the  Indian  peninsula  from  Concan  and  Orissa  to  Malabar  and  Ceylon, 
in  Eastern  Bengal,  Ehasia  and  Assam,  and  in  the  Malayan  Islands. 

History — It  is  commonly  asserted  that  Cocculus  Indicus  was  intro- 
duced into  Europe  through  the  Arabs,  but  the  fact  is  difficult  of  proof; 
for  though  Avicenna^  and  other  early  writers  mention  a  drug  having  the 
power  of  poisoning  fish,  they  describe  it  as  a  hark,  and  make  no  alliision 
to  it  as  a  production  of  India.  Even  Ibn  Baytar*  in  the  13th  century 
professed  his  inability  to  discover  what  substance  the  older  Arabian 
authors  had  in  view. 

Cocculus  Indicus  is  not  named  by  the  writers  of  the  School  of  Salemum. 
The  first  mention  of  it  we  have  met  with  is  by  Euellius,*  who  alluding  to  the 
property  possessed  by  the  roots  of  Aristolochia  and  Cyclamen  of  attracting 
fishes,  states  that  the  same  power  exists  in  the  little  berries  foimd  in  the 
shops  under  the  name  of  Coed  Orientis,  which  when  scattered  on  water 
stupefy  the  fishes,  so  that  they  may  be  captured  by  the  hand. 

Vfderius  Cordus,*  who  died  at  Rome  in  1543,  thought  the  drug  which 
he  calls  CuciUi  de  Levante,  to  be  the  fruit  of  a  Solanum  growing  in  Egypt 

*  HiMt.  des  Planus  d$  la  Ouiaru  Franfoise,  >  Sontheimer's  tranal.  ii.  460. 

i.  (1775)  618.  Ub.  250.  «  De  NaJtwra  SHrpium^  Paris,  lfiS6.  lib. 

>  Vftl^i  edition,  1664,  lib.  iL  tiuct.  2.  iii  c.  4. 

cap.  486.  *  Adnotaticnet,  1549.  cap.  68  (p.  509). 
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Dalechamps^  repeated  tliit  statement  in  158C,  at  which  period  and 
>r  long  afterwards,  Coccolns  Indicus  used  to  reach  Europe  from  Alex- 
adria  and  other  parts  of  the  Levant  Gerarde  *  who  gives  a  very  good 
gure  of  it,  says  it  is  well  knowh  in  England  (1597)  as  Coeculus  Indiciis, 
therwiae  Cocci  vel  Coccvlcn  Orientales,  and  that  it  is  used  for  destroying 
ennin  and  poisoning  fish.  In  1635  it  was  subject  to  an  import  duty  of 
Ji  per  lb.,  as  Coeculus  Indies} 

The  use  of  Coeculus  Indicus  in  medicine  was  advocated  by  Battista 
bronchi,  a  celebrated  Italian  physician  of  the  16th  century,  in  a 
ractate  entitled  De  Baccis  OrierUalihvs} 

The  word  Coeculus  is  derived  from  the  Italian  eoccola,  signifying  a 
onall,  berry-like  fruit^  Mattioli  remarks  that  as  the  berries  when  first 
bfOQght  from  the  East  to  Italy  had  no  special  name,  they  got  to  be  called 
CoeeoU  di  Levanted 

Description — The  female  flower  of  Anamirta  has  normally  6 
ovaries  placed  on  a  short  gynophore.  The  latter,  as  it  grows,  becomes 
iiised  into  a  stalk  about  ^  an  inch  long,  articulated  at  the  summit  with 
iborter  stalks,  each  supporting  a  drupe,  which  is  a  matured  ovary.  The 
purple  drapes  thus  produc&d  are  1  to  3  in  number,  of  gibbous  ovoid 
fonn,  with  the  persistent  stigma  on  the  straight  side,  and  in  a  line  with 
the  shorter  stalk  or  carpodium.  They  grow  in  a  pendulous  panicle,  a 
foot  or  more  in  length. 

These  fruits  removed  from  their  stalks  and  dried  have  the  aspect  of 
little  round  berries,  and  constitute  the  Coeculus  Indicus  of  commerce. 
As  mat  with  in  the  market  they  are  shortly  ovoid  or  subreniform,  ^  to 
iV  of  an  inch  long,  with  a  blackish,  wrinkled  surface,  and  an  obscure 
ndge  running  round  the  back.  The  shorter  stalk,  when  present,  supports 
^he  fruit  very  obliquely.  The  pericarp,  consisting  of  a  wrinkled  skin 
covering  a  thin  woody  endocarp,  encloses  a  single  reniform  seed,  into 
vhich  the  endocarp  deeply  intrudes.  In  transverse  section  the  seed  has 
^  horse-shoe  form ;  it  consists  chiefly  of  albumen,  enclosing  a  pair  of 
l«ge,  diverging  lanceolate  cotyledons,  with  a  short  terete  radicle.^ 

The  seed  is  bitter  and  oily,  the  pericarp  tasteless.  The  drug  is  pre- 
fcned  when  of  dark  colour,  free  from  stalks,  and  fresh,  with  the  seeds 
*ell  preser\'ed. 

Microscopic  Structure — The  woody  endocarp  is  built  up  of  a 
pvuliar  sclerenchymatous  tissue,  consisting  of  branched,  somewhat 
doQgited  cells.  They  are  densely  packed,  and  run  in  various  directions, 
ihoving  but  small  cavities.  The  parenchyme  of  the  seed  is  loaded  with 
cr)ntaUized  fatty  matter. 

Chemical  Composition — Picrotoxin,  C**H^*0*,  a  crystallizable  sub- 
lUnce  occurring  in  the  seed  to  the  extent  of  {  to  1  per  cent.,  was 
obKnred  by  Boullay,  as  early  as  1812,  and  is  the  source  of  the  poisonous 
property  of  the  drug.  Picrotoxin  does  not  neutralize  acids.  It  dissolves 
m  vtter  and  in  alkalis ;  the  solution  in  the  latter  reduces  cupric  oxide 
like  the  sugars,  but  to  a  much  smaller  extent  than  glucose.    Tlie  alka- 

*  BuL  Ofm.  PtitnL  1586.  1722.  alloro,  pugnitopo,  e  lenttschio,  e  nmUL— 

*  ITirMX,  Land.  16SS.  154S-49.  Ut  bacca;  Gr.  ^Mfiim.-^yoeaboianod4gH 
'  TV  Ratm  of  Mvrckamditm,  Lond .  1SS5.  Accadtmid  cUUa  CruKO, 
\  It  fonM  p«rt  of  hia  work  Ik  ChriUUma  •  Quoted  by  J.  J.ron  Ttchndi,  DU  XoUmU- 

doi 


Ml  m^imii  rmHm^  Ttmnm,  1591.  kitnur  Mnd  dtu  PikrtHcirm,  St.  Gallen,  1847. 

*  f^ritte  Calami  albtri,  •  d*akan*pumU,         '  Th*  fruit  ihotUd  be  nuieermted  in  order 
*  <>^  Ml?itkh%  comt  dpTMfeo,  ginepro,       to  ezamino  tta  itnictiirt. 
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line  solution  is  not  precipitated  by  chloride  of  ammonium.  The  aqueous 
solution  of  picrotoxin  is  not  altered  by  any  metallic  salt,  or  by  tannin, 
iodic  acid,  iodohydrargyrate  or  bichromate  of  potassium — ^in  fact  by 
none  of  the  reagents  vmich  affect  the  alkaloids.  It  may  thus  be  easily 
distinguished  from  the  bitter  poisonous  alkaloids,  although  in  its  beha- 
viour with  concentrated  sulphuric  acid  and  bichromate  of  potassium  it 
somewhat  resembles  strychnine,  as  shown  in  1867  by  Kohler. 

Pelletier  and  Couerbe  (1833)  obtained  from  the  pericarp  of  Cocculiu 
Indicus  two  crystallizable,  tasteless,  non-poisonous  substances,  having 
the  same  composition,  and  termed  respectively  MenispermiTU  and  Paf«- 
menispermine.  These  bodies,  as  well  as  the  very  doubtful  amorphons 
Hypopicrotoxic  Acid  of  the  same  chemists,  require  re-examination. 

The  fat  of  the  seed  which  amounts  to  about  half  its  weight,  is  used 
in  India  for  industrial  purposes.  Its  acid  constituent,  formerly  r^aided 
as  a  peculiar  substance  under  the  name  of  Stearaphanic  or  Anamiriic 
Acidy  was  found  by  Heintz  to  be  identical  with  stearic  acid. 

Commerce  —  Cocculus  Indicus  is  imported  from  Bombay  and 
Madras,  but  we  have  no  statistics  showing  to  what  extent.  The  stock 
in  the  dock  warehouses  of  London  on  1st  of  December,  1873,  was  1168 
packages,  against  2010  packages  on  the  same  day  of  the  previous  year. 
The  drug  is  mostly  shipped  to  the  continent,  the  consumption  in  Great 
Britain  being  very  small. 

Uses — In  British  medicine  Cocculus  Indicus  is  only  employed  as 
an  ingredient  of  an  ointment  for  the  destruction  oipediculi.  It  has  been 
discarded  from  the  British  Pharmacopceia,  but  has  a  place  in  that  of  Indi^ 


GULANCHA. 

Caiilis  et  radix  Tinosporce. 

Botanical  Origin — Tinospora  cordifolia  Miers  {Cocculus  cordifoli^ 
DC),  a  lofty  climbing  shrab  found  throughout  tropical  India  froi^ 
Kumaon  to  Assam  and  Burma,  and  from  Concan  to  Ceylon  and  th^ 
Camatic.     It  is  called  in  Hindustani  G^dan^iha. 

History — The  virtues  of  this  plant  which  appear  to  have  been  lon^ 
familiar  to  the  Hindu  physicians,  attracted  the  attention  of  European^ 
in  India  at  the  early  part  of  the  present  century.^    According  to  a  paper 
published  at  Calcutta  in  1827,^  the  parts  used  are  the  stem,  leaves,  and 
root,  which  are  given  in  decoction,  infusion,  or  a  sort  of  extract  called 
pdlo,  in  a  variety  of  diseases  attended  with  slight  febrile  symptoms. 

O'Shaughnessy  declares  the  plant  to  be  one  of  the  most  valuable  in 
India,  and  that  it  has  proved  a  very  useful  tonic.  Similar  favourable 
testimony  is  borne  by  Waring.  Gulancha  was  admitted  to  the  Bengal 
Pharmacopoeia  of  1844,  and  to  the  Phnrmacopaia  of  India  of  1868. 

Description — The  stems  are  perennial,  twining  and  succulent, 
running  over  the  highest  trees  and  throwing  out  roots  many  yards  in 
length  which  descend  like  slender  cords  to  the  earth.  They  have  a 
thick  corky  bark  marked  with  little  prominent  tubercles. 

^  Fleming,  Catal,  of  Indian  Med,  Plants      Ram  Comol    Shen.— Tmn^.   of  Msd,  tmd 
and  Pruaa^  Calcutta,  1810.  27.  Phyt.  Soe.  of  CaleuUa,  iii.  (1827)  29^ 

*  On  the  native  dmg  eaUed  Ouiatieha  by 
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As  found  in  the  bazaars  the  drug  occurs  as  short  transverse  segments 
a  cylin<lrical  woody  stem  from  |  of  an  inch  up  to  2  inches  in  diameter. 
ley  exhibit  a  shrunken  appearance,  especially  those  derived  from  the 
mngor  st*»nis,  and  are  covered  with  a  smooth,  translucent,  slirivelled 
irk  whir*h  becomes  dull  and  rugose  with  age.  Many  of  the  pieces  are 
arkcrd  with  warty  prominences  and  the  scars  of  adventitious  roots. 
lie  out4*r  layer  which  is  easily  detached  covers  a  shrunken  parenchyme. 
be  transverse  section  of  the  stem  shows  it  to  be  divided  by  about  12 
>  14  medullary  rays  into  the  same  number  of  wedge-shaped  woody 
andles  having  very  large  vessels,  but  no  concentric  structure.  The 
rnjj  Is  inodorous  but  has  a  very  bitter  taste.  The  root  is  stated  by 
>*Shaughne8sy*  to  be  large,  soft  and  spongj'. 

Microscopic  Structure — The  suberous  coat  consists  of  alternating 
lyen  of  flat  corky  cells  and  sclerenchyme,  sometimes  of  a  yellow 
»loar.  The  structure  of  the  central  part  reminds  one  of  that  of 
^iuamptlos  Parrira  (p.  28),  like  which  it  is  not  divided  into  concentric 
»Ms.  The  woody  raj's  which  are  sometimes  intersected  by  parenchyme, 
ire  surrounded  by  a  loose  circle  of  arched  bundles  of  liber  tissue. 

Chemical  Composition — No  analysis  worthy  of  the  name  has 
bi»n  matle  of  this  drug,  and  the  nature  of  its  bitter  princijde  is  wholly 
unknown.  We  have  had  no  material  at  our  disposal  sufficient  for 
chemical  examination. 

Uses — Gulancha  is  reputed  to  be  tonic,  antiperiodic  and  diuretic. 
Acconlinir  to  Waring*  it  is  useful  in  mild  forms  of  intermittent  fever,  in 
debility  after  fevers  and  other  exhausting  diseases,  in  secondary  syphilitic 
aff^tions  and  chronic  rheumatism. 

Substitute — Tinosporn  crispa  iliers.  an  allied  sj^ecies  occurring  in 
•"^illh;!.  iVgu.  .lava,  Sumatra,  and  the  Philippines,  possesses  similar  pro- 
l*rtie.s  and  is  highly  esteemed  in  the  Indian  Archipelago  as  a  fel)rifugc 
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CORTEX    BERBERIDIS    INDICUS. 

IniHan  Bnrl>erry  Bark. 

Botanical  Origin — This  drug  is  allowed  in  the  Phnnnaroyfrin  of 
Mia  to  W  taken  indifTcrently  from  thn^o  Indian  species  (»f  />Vr?>#*m  ' 
^liirh  are  th»»  following  : — 

1.  Brr^mris  nristata  DC.  a  variable  species  occurring  in  the  temperate 
r^rions  of  the  Himalaya  at  r»(M)0  to  10,000  feet  elevation,  also  found  in 
'h^Xfljjhiri  mountains  and  Ceylon. 

2.  B,  Ltfninn  Koyle,  an  erect,  rigid  shnib  found  in  dry,  hot  situa- 
tif^^of  the  wi»stem  part  of  the  Himalaya  range  at  GOOO  to  9000  feet 
t>»iT«>  the  sea-lfvel. 

3  B.  ati^ttica  lloxh. — This  species  has  a  wider  distribution  than  the 
l«rt.  being  foun<l  in  the  dry  valleys  of    lUioUm  and  Nepal  whence  it 

■  fr«fi/ Dwp^rtjw/orv,  1842,  198.  Bfrh-riM,  nev  Hookf^r  and  Thoin!«on*!i  Fiortt 
'  hmrm,  of  Indin^  li*6S.  f .  Indita  (1855).  ahio  Hn«ik«*r*f  Plorn  of  British 

■  fWftasrk*  on   tbi*  ln«li»n  speri.-*  of       Imiia,  i.  (187!?)  l^a. 
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stretches  westward  along  the  Himalaya  to  Garwhal,  and  occtun  again  in 
Affghanistan. 

History — The  medical  practitioners  of  ancient  Greece  and  Italy 
made  use  of  a  substance  called  Lydum  Q^vk^ov)  of  which  the  best 
kind  was  brought  from  India.  It  was  regarded  as  a  remedy  of  gretfc 
value  in  restraining  inflammatory  and  other  discharges ;  but  of  all  the 
uses  to  which  it  was  applied  the  most  important  was  the  treatment  rf 
various  forms  of  ophthalmic  inflammation. 

Lycium  is  mentioned  by  Dioscorides,  Pliny,  Celsus,  Galen,  and 
Scribonius  Largus ;  by  such  later  Greek  writers  as  Paulus  JEgin^ 
iEtius,  and  Oribaaius,  as  well  as  by  the  Arabian  physicians. 

The  author  of  the  Periplus  of  the  Erythrean  Sea  who  probably 
lived  in  the  1st  century,  enumerates  XvKiov  as  one  of  the  exports  rf 
Barbarike  at  the  mouth  of  the  Indas,  and  also  names  it  along  with 
Bdellium  and  Costus  among  the  commodities  brought  to  Barygaza  :— 
and  further,  lycium  is  mentioned  among  the  Indian  drugs  on  which 
duty  was  levied  at  the  Boman  custom  house  of  Alexandria  aboat 
A.D.  176—180.1 

An  interesting  proof  of  the  esteem  in  which  it  was  held  is  afforded 
by  some  singular  little  vases  or  jars  of  which  a  few  specimens  are  pre- 
served in  collections  of  Greek  antiquities.*  These  vases  were  made  to 
contain  lycium,  and  in  them  it  was  probably  sold ;  for  an  inscription  on 
the  vessel  not  only  gives  the  name  of  the  drug  but  also  that  of  a  person 
who,  we  may  presume,  was  either  the  seUer  or  the  inventor  of  the 
composition.  Thus  we  have  the  Lycium  of  Jason^  of  Mvsams,  and  of 
Reraclem,  The  vases  bearing  the  name  of  Jason  were  found  at  Taren- 
tum,  and  there  is  reason  to  believe  that  that  marked  Heracleus  was  from 
the  same  locality.  Whether  it  was  so  or  not,  we  know  that  a  certain 
Heraclides  of  Tarentum  is  mentioned  by  Celsus  ^  on  account  of  his 
method  of  treating  certain  diseases  of  the  eye ;  and  that  Galen  gives 
formulae  for  ophthalmic  medicines*  on  the  authority  of  the  same 
person. 

Innumerable  conjectures  were  put  forth  during  at  least  three  centimes 
as  to  the  origin  and  nature  of  lycium,  and  especially  of  that  highly 
esteemed  kind  that  was  brought  from  India. 

In  the  year  1833,  Boyle  ^  communicated  to  the  Linnean  Society  of 
London  a  paper  proving  that  the  Indian  Lycium  of  the  ancients  was 
identical  with  an  extract  prepared  from  the  wood  or  root  of  several 
species  of  Berberis  growing  in  Northern  India,  and  that  this  extract, 
well  known  in  the  bazaars  as  Rusot  or  Rasot,  was  in  common  use  amon^ 
the  natives  in  various  forms  of  eye  disease.^  This  substance  attracted 
considerable  notice  in  India,  and  though  its  efficacy  per  se'^  seemed 

^  Vincent,  Commerce  and  Navigation  of  ^  CataplasmatalippientiumqaibusnsnBest 

the  Ancients  in  the  Indian  Ocean,  ii  (1807)  Heraclides  Tarentinus. — Oalen,   De  Comp* 

890,  410,  734.  Med.  sec.  locos,  lib.  iv.  (p.  163  in  Venice  edit 

'  Fifnires  of  these  vessels  were  published  of  1 625). 

by  Dr.  J.  Y.  Simpson  in  an  interesting  paper  ^  On  the  Lycium  of  Dioscoridea. — Linm, 

entitled  Notes  on  some  ancient  Oreek  medical  Trans,  xvii.  (1837)  83. 

vases  fur  containing  Lycium^  of  which  we  '  It  is  interesting  to  find  that  two  of  the 


have  made  free  use. — See  {Edinb.)  Monthly  names  for  ^yci«m given  by  Ibn  Baytar  in  the 
Journal  of  Med.  Science,  xvi.  (1853)  24,  also  13th  century  are  precisely  those  under  which 
Pharm.  Jaum,  xiiL  (1854)  413.  rusot  is  met  witn  in  the  Indian  bazaars  tt 


*  Lib.  yii  c  7.'— See  also  (^lius  Aure-     the  present  day. 
lianus,  Be  morbis  chromeis  (Haller*!  td.)  lib.         ^  The  natives  apply  it  in  combination  with 
i.  c.  i,  lib.  iii  e.  8.  alum  and  opium. 
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itionable,  it  was  administered  with  benefit  as  a  tonic  and  febrifdge.^ 
the  ruuA  of  the  natives  being  often  badly  prepared  or  adulterated, 
bark  of  the  root  has  of  late  been  used  in  its  place,  and  in  con- 
lence  of  its  acknowledged  efficacy  has  been  admitted  to  the 
rwiacapceia  of  India, 

Description — In  B,  asiatica  (the  only  species  we  have  examined)  the 
s  which  are  thick  and  woody,  and  internally  of  a  bright  yellow,  are 
iied  with  a  thin,  brittle  bark.  The  bark  has  a  light-brown  corky 
ir,  beneath  which  it  appears  of  a  darker  and  greenish-yellow  hue,  and 
ipoied  of  coarse  fibres  running  longitudinally.  The  inner  surface 
a  glistening  appearance  by  reason  of  fine  longitudinal  strise.  The 
c  is  inodorous  and  very  bitter. 

Chemical  Composition— Solly  *  pointed  out  in  1843  that  the  root- 
k  of  the  Ceylon  barberry  [B,  aristata]  contains  the  same  yellow 
(mring  matter  as  the  barberry  of  Europe.  L  \V.  Stewart  *  extracted 
rierinf  in  abundance  from  the  barberry  of  the  NUghiri  Hills  and 
iTthem  India,  and  presented  specimens  of  it  to  one  of  us  in  1865. 
The  root-bark  of  Berbervt  vulgaris  L  was  found  by  Polex  (1836)  to 
attin  another  alkaloid  named  Oryacanthiru,  which  forms  with  acids 
kmrless  crvstallizable  salts  of  bitter  taste.^ 

Uses — The  root-bark  of  the  Indian  barberries  administered  as  a 
icture  has  been  found  extremely  useful  in  India  in  the  treatment  of 
^fsn  of  all  types.  It  has  also  been  given  with  advantage  in  diarrhosa 
d  dyspepsia,  and  as  a  tonic  for  general  debility. 

RHIZOMA  PODOPHYLLL 

Radix  podophylli ;  Podophyllum  Root. 

Botanical  Origin — Podophyllum  peKatnm  L.,  a  perennial  herb  grow- 
g  in  moist  shady  situations  throughout  the  eastern  side  of  the  North 
Berican  continent  from  Hudson's  Bay  to  New  Orleans  and  Florida. 

The  stem  about  a  foot  high,  bears  a  large,  solitary,  white  flower,  rising 
m  between  two  leaves  of  the  size  of  the  hand  composed  of  5  to  7 
idge-shaped  divisions,  somewhat  lobed  and  toothed  at  the  apex.  The 
llowifh  pulpy  fruit  of  the  size  of  a  pigeon's  egg  is  slightly  acid  and  is 
iDetimes  eaten  under  the  name  of  May  Apple,  The  leaves  partake  of 
^  active  properties  of  the  root. 

Histoiy — The  virtues  of  the  rhizome  as  an  anthelmintic  and  emetic 
tre  been  long  known  to  the  Indians  of  North  America.  The  plant 
u  figured  in  1 731  by  Catesby  ^  who  remarks  that  its  root  is  an  excellent 
Drtic  Its  cathartic  properties  were  noticed  by  Barton  in  1798  •  and 
nre  been  commented  upon  by  many  subsequent  ^^Titers.  In  1820, 
dophyllum  was  introduced  into  the  United  States  Pharmacopaia,  and 
1W4  into  the  British  Pharmacopoeia,  Hodgson  published  in  1832  in 
t  Journal  of  the  Philadelphia  College  of  Pharmacy  ^  the  first  chemical 
■orations  on  the  rhizome,  which  now   furnishes  one  of  the  most 

1  O'SbngbBcsj,     Bengal     Difpenioiory  •  KaL  HiM,  of  Carolina^  i.  tab.  24. 

\n\  Ml— 166.  *  CoiUcHons/or  an  £*$ay  on  Mat,  Mtd.  of 

■  /twa.  of  JL  AMoL  See,  ril  (1848)  74.  ir,  S.     Pbilad.  1798.  81. 

*  ?Mrm.  J0mm,  tU.  (1866)  808.  '  Vol.  iiL  278. 

«  QmUs,  Ckmitirf.  znL  (1866)  197. 
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popular  purgatives,  the  so-called  Podophyllin,  manufactured  on  a  lai^ge 
scale  at  Cincinnati  and  in  other  places  in  America,  as  well  as  in 
England. 

Description — The  drug  consists  of  the  rhizome  and  rootlets.  The 
former  creeps  to  a  length  of  several  feet,  but  as  imported  is  mostly  in 
somewhat  flattened  pieces  of  1  to  8  inches  in  length  and  2  to  4  lines  in 
longest  diameter ;  it  is  marked  by  knotty  joints  showing  a  depressed  scar 
at  intervals  of  a  few  inches  which  marks  the  place  of  a  fallen  stem.  Each 
joint  is  in  fact  the  growth  of  one  year,  the  terminal  bud  being  enclosed 
in  papery  brownish  sheaths.  Sometimes  the  knots  produce  one,  two,  or 
even  three  lateral  buds  and  the  rhizome  isbi-  ortri-furcate.  The  reddkh* 
brown  or  grey  surface  is  obscurely  marked  at  intervals  by  oblique 
wrinkles  indicating  the  former  attachment  of  rudimentary  leaves.  The 
rootlets  are  about  ^  a  line  thick  and  arise  from  below  the  knots  and 
adjacent  parts  of  the  rhizome,  the  internodal  space  being  bare.  They 
are  brittle,  easily  detached,  and  commonly  of  a  paler  colour.  The 
rhizome  is  mostly  smooth,  but  some  of  the  branched  pieces  are  deeply 
furrowed.  Both  rootstock  and  rootlets  have  a  short,  smooth,  mcily 
fracture ;  the  transverse  section  is  white,  exhibiting  only  an  extremely 
small  corky  layer  and  a  thin  simple  circle  of  about  20  to  40  yellow, 
vascular  bimdles,  enclosing  a  central  pith  which  in  the  larger  pieces  is 
often  2  lines  in  diameter. 

The  drug  has  a  heavy  narcotic,  disagreeable  odour,  and  a  bitter,  acrid, 
nauseous  taste. 

Microscopic  Structure — The  vascular  bimdles  are  composed  of 
spiral  and  scalarifomi  vessels  intermixed  with  cambial  tissue.  From  each 
bundle  a  narrow-tissued,  wedge-  or  crescent-shaped  liber-bundle  projects 
a  little  into  the  cortical  layer.  This,  as  well  as  the  pith,  exhibits  large 
thin-walled  cells.  The  rootlets  are  as  usual  of  a  different  structure, 
their  central  part  consisting  of  one  group  of  vascular  bundles  more  or  less 
scattered.  The  parenchymatous  cells  of  the  drug  are  loaded  with  starch 
granules  ;  some  also  contain  stellate  tufts  of  oxalate  of  calcium.  Tannic 
matter  is  present  in  very  small  amount,  as  proved  by  perchloride  of  iroa 

Chemical  Composition — The  active  principles  of  podophyllum 
exist  in  the  resin,  which  according  to  Squibb  ^  is  best  prepared  by  the 
process  termed  re-percolation.  The  powdered  drug  is  exhausted  by  alcohol 
which  is  made  to  percolate  through  successive  portions.  The  strong 
tincture  thus  obtained  is  slowly  poured  into  a  large  quantity  of  water 
aciduhated  with  hydrochloric  acid  (one  measure  of  acid  to  70  of  water), 
and  the  precipitated  resin  dried  at  a  temperatui-e  not  exceeding  32*0. 
The  acid  is  used  to  facilitate  the  subsidence  of  the  pulverulent  rerin 
which  according  to  jMaisch  settles  down  but  very  slowly  if  precipitated 
by  cold  water  simply,  and  if  thrown  clown  by  hot  water  fuses  into  a  dark 
brown  cake  which  however  has  the  advant<age  of  being  nearly  free  from 
berberine, 

Kesin  of  podophyllum  thus  prepared  is  a  li^^ht,  brownish-yellow 
powder  with  a  tinge  of  green,  devoid  of  cr^'stalline  appearance,  becoming 
darker  if  exposed  to  a  heat  above  32°  C,  and  having  an  acrid,  bitter  taste. 
The  drug  yields  3^  to  5  per  cent,  of  this  resin  which  is  very  incorrectly 
called  PodophyUiv.     Tlie  j)roduct  is  the  same  whether  the  rhizome  or  the 

*  Arnrrirnv  Jimrn.  of  Ph/irm,  xvi.  (ISfiS)  1 — 1^. 
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mtlets  are  exclusively  employed.^  It  is  soluble  in  caustic,  less  freely 
I  carbonated  alkalis,  attki^  precipitated,  apparently  without  alteration, 
a  addition  of  an  acra:  Ether  separates  it  into  two  nearly  equal 
rvrtions,  the  one  soluble  in  the  menstruum,  the  other  not,  but  both 
niTgetically  purgative.  From  the  statements  of  Credner*  it  appears 
!iat  if  cauHtic  lye  is  shaken  with  the  ethereal  solution,  about  half  the 
Bsin  combines  with  the  potash  while  the  other  half  remains  dissolved 
n  the  ether.  If  an  acid  is  added  to  the  potassic  solution,  a  re<l-brown 
precipitate  is  produced  which  is  no  longer  soluble  in  ether  nor  possessed 
if  purgative  power.  According  to  Credner,  the  body  of  greatest 
pugative  activity  was  precipitated  by  ether  from  an  alcoholic  solution 
e[  erude  podophyllin.  It  was  however  found  after  due  purification  to 
be  loluble  in  ether. 

F.  F.  Mayer'  of  Now  York  found  podophyllum  to  contain  beside  the 
nun  already  mentioned,  a  large  proportion  of  Berberine,  and  a  colourless 
llkibid,  a  peculiar  (?)  acid,  an  odoriferous  princi])le  which  may  be 
obtained  by  sublimation  in  colourless  scales,  and  finidly  Saponin.  From 
ill  these  bodies  the  resin  as  prepared  for  pharmaceutical  use  by  Squibb's 
process  is  free^  provided  that  after  precipitation,  it  is  well  washed  with 
Mt  water  to  remove  the  berberiue.  An  aqueous  extract  of  po<Iophyllum 
ii  devoid  of  catliartic  power. 

Uses—  Podophyllum  is  only  employed  for  the  preparation  of  the  resin 
(iEttiaa  Podophylli)  which  is  now  much  prescribed  as  a  purgative. 
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PETALA    RMCEADOS. 

loru  Rkaados;  Red  Puppy  Petals;  F.  FUurs  tie  Coqutlicot ;  G. 

Klatschro&en, 

Botanical  Origin — Papaver  Rhcms  L — The  common  Red  Poppy  or 
Corn  Rose  is  an  annual  herb  found  in  fields  throughout  the  greater  {lart 
of  Europe  often  in  extreme  abundance.  It  almost  always  occurs  as  an 
accompaniment  of  cereal  crops,  frequently  disappearing  when  this  culti- 
vation is  given  up.  It  is  plentiful  in  England  and  Ireland,  but  le^s  so 
ii  Soodand ;  is  found  abundantly  in  Central  and  Southern  Europe  uud 
ii  Asia  Minor,  whence  it  extends  as  far  as  Palestine  and  the  banks  of 
tke  Euphrates.     But  it  does  not  occur  in  India  or  in  North  America. 

From  the  evidence  adduced  by  De  Candolle,*  it  would  appear  that 
4e  plant  is  strictly  indigenous  to  Sicily,  Greece,  Dalmatia,  and  possibly 
Jie  Caucasus. 

History — Papaver  lUuais  was  known  to  the  ancients,  though  doubt- 
oa  it  was  often  confounded  with  P,  dubium  L  the  flowers  of  which  are 
ather  itmaller  and  |)aler.  The  petals  were  used  in  pharmacy  in  the 
mt  of  Dodoneus  (1550). 

Description — ^The  branches  of  the  stem  are  upright,  each  teniiiuat- 
f  in  s  conspicuous  long-stalked  flower,  from  which  as  it  ojK^ns  the 

»  IWawhii  in  Aw^  Jtrnm,  of  Pharm.  xvi  »  Am.  Joum.  of  Pharmaey,  ixxv.  (186^) 

I  »7. 

*  Mir  /^rfcpAyl/m  (7>uwrr<iiiVm),  Gie^  «  Gtoifr.  Utunufur,  u.  (Ib55)  6AV. 


38  PAFAFERJCEjB. 

two  sepals  fall  off.  The  delicate  scarlet  petals  are  four  in  number, 
transversely  elliptical  and  attached  below  the  ovary  by  very  shorty  dark- 
violet  claws.  As  they  are  broader  than  long,  their  edges  overlap  in  the 
expanded  flower.  In  the  bud  they  are  irregularly  crumpled,  but  when 
unfolded  are  smooth,  lustrous,  and  unctuous  to  the  touch.  They  £all  off 
very  quickly,  shrink  up  in  dr3dng,  and  assume  a  brownish- violet  tint 
even  when  dried  with  the  utmost  care.  Although  they  do  not  contain 
a  milky  juice  like  the  green  parts  of  the  plant,  they  have  while  fresh  a 
strong  narcotic  odour  and  a  faintly  bitiier  taste. 

Chemical  Composition — The  most  important  constituent  of  the 
petals  is  the  colouring  matter,  still  but  very  imperfectly  known.  According 
to  L  Meier  (1846)  it  consists  of  two  substances,  Rhosadic  and  Botpaverie 
Acids,  neither  of  which  could  be  obtained  other  than  in  an  amorphous 
state.  The  colouring  matter  is  abundantly  taken  up  by  water  or  roirit 
of  wine  but  not  by  ether.  The  aqueous  infusion  is  not  precipitate  by 
alum  but  yields  a  dingy  violet  precipitate  with  acetate  of  lead,  and  is 
coloured  blackish-brown  by  ferric  salts  or  by  alkalis. 

The  alkaloids  of  opium  cannot  be  detected  in  the  petals.  Attfield 
in  particular  has  examined  the  latter  (1873)  for  morphine  but  without 
ojjtaining  a  trace  of  that  body. 

The  milky  juice  of  the  herb  and  capsules  has  a  narcotic  odour,  and 
appears  to  exert  a  distinctly  sedative  action.  Hesse  (1865)  obtained  from 
the  plant  a  colourless,  crystallizable  substance,  Bhosadine,  C^^H^^NO*,  of 
weak  alkaline  reaction.  It  is  tasteless,  not  poisonous,  nearly  insoluble 
in  water,  alcohol,  ether,  chloroform,  benzol,  or  aqueous  ammonia,  bat 
dissolves  in  weak  acids.  Its  solution  in  dilute  sulphuric  or  hydrochloric 
acid  acquires  after  a  time  a  splendid  red  colour,  destroyed  by  an  alkali 
but  reappearing  on  addition  of  an  acid. 

Uses — Eed  Poppy  petals  are  employed  in  pharmacy  only  for  the  sake 
of  their  fiue  colouring  matter.  They  should  be  preferred  in  the  fresh  state 

CAPSUL-ffi    PAPAVERIS. 

Frudus  Papaveris ;  Poppy  Capsules ,  Poppy  Heads ;  F.  Gapsuies  au  T&^ 

de  Pavot ;  G.  Mohnkapseln. 

Botanical  Origin — Papaver  somniferum  L.  Independently  of  the 
garden-forms  of  this  universally  known  annual  plant,  we  may,  following 
Boissier,^  distinguish  three  principal  varieties,  viz. : — 

a,  setigerum  {P,  setigemm  DC),  occurring  in  the  PeloponnesoSi 
Cyprus,  Corsica  and  the  islands  of  Hieres,  the  truly  wild  form  of  the 
plant  with  acutely  toothed  leaves,  the  lobes  sharp-pointed  and  each 
terminating  in  a  bristle.  The  leaves,  peduncles,  and  sepals  are  covered 
with  scattered  bristly  hairs,  and  the  stigmata  are  7  or  8  in  number. 

/9.  f/lahrum — Capsule  subglobular,  stigmata  10  to  12.  Chiefly  culti' 
vated  in  Asia  Minor  and  Egypt. 

7.  album  (P.  officinaie  Gmelin) — has  the  capsule  more  or  less  egg' 
shaped  and  devoid  of  apertures.     It  is  cultivated  in  Persia. 

Besides  the  diflerences  indicated  above,  the  petals  vary  from  whi^^ 
to  red  or  viol6t,  with  usually  a  dark  purplish  spot  at  the  base  of  eacb- 
The  seeds  also  vary  from  white  to  slate-coloured. 

'  Flora  OriaUalUj  i.  (1867)  116.         *  English  growers  prefer  a  whiU-flowered  poppj. 
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History — The  poppy  has  been  known  from  a  remote  period  through- 
oat  the  eastern  countries  of  the  Mediterranean,  Asia  Minor,  and  Central 
Aaia,  in  all  which  regions  its  cultivation  is  of  very  ancient  date. 

Syrup  of  poppies,  a  medicine  still  in  daily  use,  is  recommended  as  a 
sedative  in  catarrh  and  cough  in  the  writings  of  the  younger  Mesne  {ob. 
A.D.  1015)  who  studied  at  Bagdad,  and  subsequently  resided  at  Cairo  as 
physician  to  the  Caliph  of  Egypt  In  the  Ricettariu  Fiorenlino  said  to 
be  the  earliest  phannacopoeia  published  by  authority,  and  of  which  the 
first  edition  was  printed  in  1498,  a  formula  is  given  for  the  syrup  as  Siroppo 
di  Papavarx  semplici  di  Mttme  ;  in  the  first  pharmacoi>€eia  of  the  London 
College  (1618),  the  medicine  is  prescribed  as  Syrwpus  de  Meconio  Mesucn, 

Description — The  fruit  is  formed  by  the  union  of  8  to  20  carpels, 
the  edges  of  which  are  turned  inwards  and  project  like  partitions  towards 
the  interior,  yet  without  reaching  the  centre,  so  that  the  fruit  is  really 
one-celled.  In  the  unripe  fruit,  the  sutures  of  the  carpels  are  distinctly 
visible  externally  as  shidlow  longitudinal  stripes. 

The  fruit  is  crowned  with  a  circular  disc,  deeply  cut  into  angular 

ridge-like  stigmas  in  number  equal  to  the  carpels,  projecting  in  a  stellate 

manner  with  short  obtuse  lobes.     Each  carpel  opens  immediately  below 

the  disc  by  a  pore,  out  of  which  the  seecb  may  be  shaken  ;  but  in  some 

Tirieties  of  poppy  the  carpel  presents  no  aperture  even  when  fully  ripe. 

The  fruit  is  globular,  sometimes  flattened  below,  or  it  is  ovoid  ;   it  is 

coDtracted  beneath  into  a  sort  of  neck  immediately  above  a  tumid  ring 

It  its  point  of  attachment  with  the  stalk.     Grown  in  rich  moist  ground 

is  England,  it  often  attains  a  diameter  of  three  inches,  which  is  twice 

that  of  the  capsules  of  the  opium  poppy  of  Asia  Minor  or  India.     While 

giowiog  it  is  of  a  pale  glaucous  green,  but  at  maturity  becomes  yellowish 

brown,  often  marked  with  black  spots.     The  outer  wall  of  the  pericarp 

is  iQiooth  and  hard ;  the  rest  is  of  a  loose  texture,  and  while  green  exudes 

OQ  the  slightest  puncture  an  abundance  of  bitter  milky  juice.     The 

interior  suriface  of  the  pericarp  is  rugose,  and  minutely  and  beautifully 

striated  transversely.    From  its  sutures  spring  thin  and  brittle  placentas 

directed  towards  the  centre  and  bearing  on  their  perpendicular  faces  and 

^;es  a  vast  number  of  minute  reniform  seeds. 

The  unripe  fruit  has  a  narcotic  odour  which  is  destroyed  by  drying ; 
sad  its  bitter  taste  is  but  partially  retained. 

Microscopic  Structure — The  outer  layer  consists  of  a  thin  cuticle 
exhibiting  a  large  number  of  stomata ;  the  epidermis  is  formed  of  a  row 
ofanall  thick-walled  ceUs.  Fragments  of  these  two  layers,  which  on  the 
*bole  exhibit  no  striking  peculiarity,  are  always  found  in  the  residue  of 
opiuD  after  it  has  been  exhausted  by  water. 

The  most  interesting  part  of  the  constituent  tissues  of  the  fruit  is  the 
fTstem  of  laticiferous  vessels,  which  is  of  an  extremely  complicated  nature 
Uttnnuch  as  it  is  composed  of  various  kinds  of  cells  intimately  interlaced 
10  lA  to  form  considerable  bundles.^  The  cells  containing  the  milky  juice 
sie  laiger  but  not  so  much  branched  as  in  many  otlier  plants. 

Chemical  Composition — The  analyses  of  poppy  heads  present 
<iiicnfpant  results  with  regard  to  morphine.  Merck  and  Winckler 
'itectedit  in  the  ripe  fruit  to  the  extent  of  2  \^t  cent,  and  it  has  also 
^  fouid  by  Uroves  (1854)  and  by  I)eschami)s  d*Avallon  (18G4). 
<^r  chemists  have  been  unable  to  find  it. 

■  For  raitieakn  tt«  Trvcul,  Ann,  (Us  SricHUt  \al,  r.  (lS<«t>  19. 
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In  recent  pharmacopoeias  poppy  heads  are  directed  to  be  taken 
previous  to  complete  "maturity,  and  both  Meurein  and  Aubeigier  have 
shown  that  in  tl^  state  they  are  richer  in  morphine  than  when  more 
advanced.  Desciiamps  d'Avallon  found  them  sometimes  to  contain 
narcotine.  He  also  obtained  mucilage  perceptible  by  neutral  acetate  of 
lead,  ammonium  salts,  meconic,  tartaric,  and  citric  acid,  the  ordinaiy 
mineral  acids,  wax,  and  lastly  two  new  crystalline  bodies.  Papaverine  and 
Papaverosine,  The  former  is  not  identical  with  Merck's  alkaloid  of  the 
same  name ;  although  nitrogenous  and  bitter,  it  has  an  acid  reaction  (?) 
yet  does  not  combine  with  bases.  It  yields  a  blue  precipitate  with  a 
solution  of  iodine  in  iodide  of  potassium. 

Papaverosine  on  the  other  hand  is  a  base  to  which  sulphuric  acid 
imparts  a  violet  colour,  changing  to  dark  yeUowish-red  on  addition  of  nitric 
acid. 

In  ripe  poppy  heads,  Hesse  (1866)  foimd  Riueadiyic.  Groves  in  1854 
somewhat  doubtfully  announced  the  presence  of  Codeine.  Bipe  poppy 
capsules  (seeds  removed)  dried  at  100°  C.  afiforded  14*28  per  cent,  of  ash, 
consisting  chiefly  of  alkaline  chlorides  and  sulphates,  with  but  a  small 
quantity  of  phosphate. 

Production — Poppies  are  grown  for  medicinal  use  in  many  parts  of 
England,  mostly  on  a  small  scale.  The  large  and  fine  fruits  (poppy  heads) 
are  usually  sold  entire ;  the  smaller  and  less  sightly  are  broken  and  the 
seeds  having  been  removed,  are  supplied  to  the  druggist  for  pharmaceu- 
tical preparations.  The  directions  of  the  pharmacopoeia  as  to  the  fruit 
being  gathered  when  "  nearly  ripe  "  does  not  appear  to  be  much  regarded 

Uses — In  the  form  of  syrup  and  extract,  poppy  heads  are  in  common 
use  as  a  sedative.  A  hot  decoction  is  often  externally  applied  as  an 
anodyne. 

OPIUM. 
Botanical  Origin — Papaver  somniferum  L,  see  prex^eding  article 

History — The  medicinal  properties  of  the  milky  juice  of  the  poppy 
have  been  known  from  a  remote  period.  Tlieophrastus  who  lived  in  the 
beginning  of  the  3rd  century  B.C.  was  ac(iuainted  with  the  substance  in 
question,  under  the  name  of  MTyjcoJvtoj/. 

Scribonius  Largus  in  his  Compositiones  Medicanientorum^  (circa 
A.D.  40)  notices  the  method  of  procuring  opium,  and  points  out  that  the 
true  drug  is  derived  from  the  capsules,  and  not  from  the  foliage  of  the  plant. 

About  the  year  77  of  the  same  century,  Dioscorides*  plainly  distin- 
guished the  juice  of  the  ca^jsules  under  the  name  of  otto?  from  an  extract 
of  the  entire  plant,  fiijKwveiov,  which  he  regarded  as  much  less  active. 
He  described  exactly  how  the  capsules  should  be  incised,  the  performing 
of  which  operation  he  designated  by  the  verb  oTr/feii/.  We  may  infer 
from  these  statements  of  Dioscorides  that  the  collection  of  opium  was  at 
that  early  period  a  branch  of  industry'  in  Asia  Minor.  The  same  autho- 
rity alludes  to  the  adulteration  of  the  drug  with  the  milky  juices  of 
Olaucium  and  Lactuca,  and  with  gum. 

Pliny  ^  devotes  some  space  to  an  account  of  Opion,  of  which  he 
describes  the  medicinal  use.     The   drug  is  repeatedly  mentioned  as 

»  E<L  Bemhold,  Argent.  1786,  c.  iii.  sect.  «  Lib.  iv.  c.  ^5. 

22.  >  Lib.  XX.  c.  76. 
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Larritna  jMjiftn^ris  by  CeLsus  in  the  1st  century,  and  nioi-e  or  less  jiarti- 
iiilariy  l>y  numeroiLs  later  Latin  authors.  During  the  classical  period  of 
th»'  iC«*uian  Empire  as  well  as  in  the  early  mid<ile  ages,  the  only  sort  of 
opiiiiu  known  was  that  of  Asia  Minor. 

The  xiM'  4»f  the  drug  was  transmitted  by  the  Arabs  to  tlie  nations  of 
the  Flitst.  and  in  the  tirst  instance  to  the  Persians.  From  the  Gre(;k 
won!  ivo^.juire,  was  formed  the  Arabic  word  A/t/un,  which  has  found 
it<»  way  into  many  Asiatic  languages.^ 

The  iulroduction  of  opium  into  India  seems  to  have  l»een  connectc^d 
with  the  spread  of  Islamism  and  may  have  been  favoured  by  the 
Mahomniedan  prohibition  of  wine.  The  earliest  niiMition  of  it  as  a 
pnxluction  of  that  country  occurs  in  the  travels  of  JiarlMisa-  who  visited 
Taliiut  on  the  Malabar  coast  in  loll.  Among  the  mon?  valuable  drugs 
the  jirices  of  which  he  ([uottis,  opium  occupies  a  ])roniinent  ])lace.  It 
wa>  i-ither  impf>rte<l  from  Aden  or  Canil>ay,  that  from  the  latter  place 
Ufiiig  the  cheai»er,  yet  worth  three  or  four  times  as  much  as  camphor  or 
UfHzoin. 

P>ies-*  in  his  letter  al>out  Indian  drugs  to  Manuel,  king  of  Portugal, 
written  from  Cochin  in  1510,  8j>eaks  of  the  o])ium  of  Kgypt,  that  of 
Cauiloiy  and  of  the  kingdom  of  Cons  (Kus  Ikhar,  S.W.  of  lihotan)  in 
Rvngal.  He  a^lds  that  it  is  a  great  article  of  merchandize  in  these 
ptrta  and  fetches  a  good  price  ; — that  the  kings  and  lords  eat  of  it,  and 
tvtn  the  common  people,  th<mgh  not  so  nmch  because  it  costs  dear. 

Garcia  d'  Orta^  infonus  us  that  the  opium  of  (  ambay  in  the  middle 
^  the  16th  century  was  chietly  collected  iu  Malwa,  and  that  it  in  soft 
*nd  yellowish.  That  from  Aden  and  otiier  places  near  the  Krythrean 
•"^  U  black  and  hard.  A  su|terior  kind  was  imported  froui  Cain), 
treeing  &<  ltar<,na  supfniHed  with  the  opium  of  the  ancient  Thebaid,  a 
•iiMrict  of  Upper  Eg>'pt  near  the  modern  Karnak  and  Luksor. 

lYofiper  Alpinus^  who  visited  EgJ'i't  in  ir»80-8.'5.  states  that  opium 
"r  meconium  was  in  bis  time  prt*pared  in  the  Thebaid  from  the  expressed 
jtutu  of  ]K)ppy  heads.  Opium  (hcbalctnn  was  however  mentioned  long 
^*foTe  this,  by  iSimou  Januensis,^  ])hysician  to  Pojh;  Nicolas  IV.  (a.i». 
l2SH-i«2),  who  also  alludes  to  Meconium  jls  the  dried  juice  of  the 
r^mtnltd  capsules  and  leaves.  According  to  Unger's  investigsitions  ;  1 857) 
^itaic  opium  was  not  known  to  the  ancient  inhabitants  of  Egypt. 

Thr  CSennan  traveller  Kampfer  who  visite<l  Persia  about  lf»87 
bribes  the  various  kinds  of  opium  prepared  in  that  country.  The  best 
*^rth  were  flavounxl  with  nutmeg,  caixlamom,  cinnamon  and  mace,  or 
**niply  with  satlron  and  ambergris.  Such  compositions  were  called 
^A'ruifai  and  were  held  iu  gre^it  estimation  during  the  middle  ages  and 
P^>UUy  supplied  to  a  large  e.xtent  the  place  of  pure  opium.  It  Wiis  not 
'^Qconuuon  for  the  sultans  of  Egypt  of  tlie  15th  century  to  send  presents 
''^  Tktridka  to  the  doges  of  Venice  ami  the  soven*igns  of  Cyprus.^ 

'  TWf»  are  uo  uicifiit  (^hinvM  ur  SaiiNkrit  •*  ./i»r«.  «/.-^>c.  Phnrm.  Lu*it.  ii,  il>3s)  srt, 

^1^*^  fur  opium.     In  the  fomirr  laiigun^o  *  ArutnntHm  .  .  .   y/i>(f4>riii,  edit,  ('luaiu*, 

*^  irac  ucaJledO'/M-yanyfruiuthe  .Vnilm-.  Antv.  1574.  lib.  i.  o.  4. 

f*.  ..ther  naiura    Yn-yifH  ftiiii  0-pi*H    an*  *  Ih  M'duimt  .ftjit'tivrmn,   I.upl.   lial. 

^^ifUU/iM  to  the  C^hincM  iiiioiu  of  uur  ward  1 7 1 1» .  26 1 . 

^•w.    Tbrrv  are  wTcrml  othrr  dMigiuitiuDs  •  riavis  Smuiti,'aU,  Vriitt.  1510.  4«>. 

*^^   Bwjr    be   tnniUUid    HmtJi-imj    <iirt,  ^  !>«•   Muh   l^trif     Ht.st.    iir   rkt/prr,  iii. 

'  '^tffc  fuutm^  BUi€k  cammodUy^  Ar.  406.    4^3  :    Muruturi,   A'*  mm  /m/iV.  Scnp- 


J ''«HCf   ^  £aai  Africa    arA    Malahttr      tvrrs,  xxii.    Il7u;  Ainari,  /  dtphnn*  Anihi 
^HAkiaitSoc),  Lond.  1860.  2U6,  1^23.  lUi  anhuio  FiorrnttHo.    Fmiiz<'.  I^sa.  35S. 
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In  mediadval  Europe  opium  seems  not  to-  have  been  reckoned  among 
the  more  costly  drugs  ;  in  the  16th  century  we  find  it  quoted  at  the 
same  price  as  benzoin,  and  much  cheaper  than  camphor,  rhubarb,  or 
manna.^ 

With  regard  to  China  it  is  supposed  that  opium  was  first  brought 
thither  by  the  Arabians,  who  are  known  to  bnve  traded  with  the  southern 
ports  of  the  empire  as  early  as  the  9th  centuly.  More  recently,  at  least 
until  the  16th  century,  the  Chinese  imported  the  drug  in  their  junks  as  a 
return  cargo  from  India.  At  this  period  it  was  used  almost  excIuBively  as  a 
remedy  for  dysentery,  and  the  whole  quantity  imported  was  very  amalL 
It  was  not  until  1767  that  the  importation  reached  1000  chests,  at  which 
rate  it  continued  for  some  years,  most  of  the  trade  being  in  the  hands  of 
the  Portuguese.  I'he  East  India  Company  made  a  small  adventure  in 
1773  ;  and  seven  years  later  an  opium  dep6t  of  two  small  vessels  was 
established  by  the  English  in  Lark's  Bay,  south  of  Macao. 

The  Chinese  authorities  began  to  complain  of  these  two  ships  in  1793 
but  the  traffic  stiU  increased,  and  without  serious  interruption  until 
1820  when  an  edict  was  issued  forbidding  any  vessel  having  opium  on 
board  to  enter  the  Canton  river.  This  led  to  a  system  of  contraband 
trade  with  the  connivance  of  the  Cliinese  ofl&cials,  which  towards  the 
expiration  of  the  East  India  Company's  charter  in  1834,  had  assumed  a 
regular  character.  The  political  diflBculties  between  England  and  China 
that  ensued  shortly  after  this  event,  and  the  so-callSd  Opium  War, 
culminated  in  the  Treaty  of  Nanking  (1842),  by  which  five  ports  of  China 
were  opened  to  foreign  trade,  and  opium  was  admitted  as  a  legal  article 
of  commerce.^ 

The  vice  of  opium-smoking  began  to  prevail  in  China  in  the  second 
half  of  the  17th  century,^  and  in  another  himdred  years  had  spread 
like  a  plague  over  the  gigantic  empire.  The  first  edict  against  the 
practice  was  issued  in  1796,  since  which  there  have  been  innumerable 
enactments  and  memorials,*  but  all  powerless  to  arrest  the  evil  which 
is  still  increasing  in  an  alarming  ratio.  Mr.  Hughes,  Commissioner  of 
Customs  at  Amoy,  thus  wrote  on  this  subject  in  his  official  Trade  Report^ 
for  the  year  1870: — "Opium-smoking  appears  here  as  elsewhere  in 
China  to  be  becoming  yearly  a  more  recognized  habit, — almost  » 
necessity  of  the  people.  Those  who  use  the  drug  now  do  so  openly,  and 
native  public  opinion  attaches  no  odium  to  its  use,  so  long  as  it  is  not 
carried  to  excess.  ...  In  the  city  of  Amoy  and  in  adjacent  cities  and 
towns,  the  proportion  of  opium-smokers  is  estimated  to  be  from  15  to 
20  per  cent,  of  the  adult  population.  ...  In  the  country  the  proportiot^ 
is  stated  to  be  from  5  to  10  per  cent.  .  .  ." 

Production — The  poppy  in  whatever  region  it  may  grow  always 
contains  a  milky  juice  possessing  the  same  properties ;  and  the  collectioJ^ 
of  opium  is  possible  in  all  temperate  and  subtropical  countries  where  tb^ 
rainfall  is  not  excessive.  But  the  production  of  the  drug  is  limited  W' 
other  conditions  than  soil  and  climate,  among  which  the  value  of  laO^ 
and  labour  stands  pi*e-eminent. 

^  Fontanon,  Edicts  et  ordonnances  des  roys  •  Bretschneider,   Study  of   ChvMi9$   B^ 

de  Fmhce,  u.  (1585)  347.  JV&rks,  1870.  47. 

*  For  more  ample  particulars  on   these  *  Chinese  Rejiositary,  vol.  v.  (1837)  vi.  •^ 

moTiK'Htous  events,  see  8,  Wells  "Williams's  *  Addressed  to  the  Inspector-General    ?' 

Middle  Kintfdonif  vol.  ii.   (1848);    British  Customs,  Pekin,  and  puhlisbed  at  Shangh^^* 

Almanac  Companion  for  1844,  p.  77.  1871. 
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At  the  present  day  opium  is  produced  on  an  important  scale  in 
Asia  Minor,  Persia,  India,  and  China ;  to  a  small  extent  in  Egypt.  The 
drug  has  also  been  collected  in  Europe,  Algeria,^  North  America,*  and 
Australia,'  but  more  for  the  sake  of  experiment  than  as  an  object  of 
commerce. 

We  shall  describe  the  production  of  the  different  kinds  under  their 
several  names. 

1.  Opium  of  Asia  Minor ;    Turkey,  Smyrna,  or  Constanti- 

maple  Opium} — The  poppy  from  which  this  most  important  kind  of 
opium  is  obtained  is  Papaver  somni/erum,  var.  y9.  glahrum  Boissier.  The 
flowers  are  commonly  purplish,  but  sometimes  white,  and  the  seeds  vary 
from  white  to  dark  violet 

The  cultivation  is  carried  on  throughout  Asia  Minor,  both  on  the 
more  elevated  and  the  lower  lands,  the  cultivators  being  mostly  small 
peasant  proprietors.  The  plant  requires  a  naturally  rich  and  moist  soil, 
further  improved  by  manure,  not  to  mention  much  care  and  attention  on 
the  part  of  the  grower.  Spring  frosts,  drought,  or  locusts  sometimes 
effect  ix»  complete  destruction.  The  sowing  takes  place  at  intervals  from 
November  to  March,  partly  to  insure  against  risk  of  total  failure,  and 
partly  in  order  that  the  plants  may  not  all  come  to  pertection  at  the 
same  time. 

The  plants  flower  between  May  and  July  according  to  the  elevation 

of  the  land.     A  few  days  after  the  fall  of  the  petals  the  poppy  head 

being  about  an  inch  and  a  half  in  diameter  is  ready  for  incision.    The 

incision  is  made  with  a  knife  transversely,  about  half-way  up  the  capsule, 

and  extends  over  about  two-thirds  the  circumference,  or  is  carried  spirally 

lo  beyond  its  starting  point.    Great  nicety  is  required  not  to  cut  too  deep 

M>  as  to  penetrate  the  capsule,  as  in  that  case  some  of  the  juice  would 

flow  inside  and  be  lost     The  incisions  are  generally  made  in  the  after- 

i»oon  and  the  next  morning  are  found  covered  with  exuded  juice.     Tiiis 

is  scraped  off  with  a  knife,  the  gatherer  transferring  it  to  a  poppy  leaf 

which  be  holds  iu  his  left  hand.    At  every  alternate  scraping,  the  knife 

is  wetted  with  saliva  by  drawing  it  through  the  mouth,  the  object  being 

to  prevent  the  adhesion  of  the  juice  to  the  blade.     Each  poppy-head  is, 

u  t  role,  cut  only  once ;  but  as  a  plant  produces  several  heads  all  of 

which  are  not  of  proper  age  at  the  same  time,  the  operation  of  incising 

>iMi  gathering  has  to  be  gone  over  two  or  three  times  on  tlu*  8;iine  plot 

oC  ground. 

As  soon  as  a  sufficient  quantity  of  the  half-dried  juice  lia^  l>een 
collected  to  form  a  cake  or  lump,  it  is  wrapped  in  poppy  leaves  and  put 
^or  t  thort  time  to  dry  in  the  shade.  There  is  no  given  size  for  cakes  of 
^^pium,  and  they  vary  in  weight  from  a  few  ounces  to  more  than  two 
P^mds.  In  some  villages  it  is  the  practice  to  make  the  masses  larger 
^  in  others.  Before  the  opium  is  ready  for  the  market,  a  meeting  of 
I'QTen  and  sellers  is  held  in  each  district,  at  which  the  price  to  be  asked 
tt  discussed  and  settled, — the  peasants  being  most  of  them  in  debt  to  the 
^yers  or  merchants. 


Jomm.  XT.  (1S56)  348.  of  Opium  in  Atia  Minor  l>v  8.  II.  MalUM 

*Am,  Jimrm,  of  Pkar,  xviii.  (1870)  124 ;       (Phann.  Journ,  xiy.  1855.  8»5>,  and  one  On 

^■Vft.^^or.  ofArtM^  D«c.  1,  1871.  tke  Cuiture  ami  f^otnmerw  in  Opium  in  Agitt 


Jomrm,  <H:t  1,  187u.  !272.  Minor,  by  K,  R.  Hrfflcr,  of  Sm\Tua  {Pha 

*  X«ek  i&lomifttioii  under  this  bead  has      Joum,  x.  1801^.  434). 
*ii  4trif«i  froB  s  psper  On  the  produeiion 
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To  the  latter  the  opium  is  sold  in  a  very  soft  but  natural  state.  These 
dealers  sometimes  manipulate  the  soft  drug  with  a  wooden  pestle  into 
larger  masses  which  they  envelope  in  poppy  leaves  and  pack  in  cotton 
bags  sealed  at  the  mouth  for  transport  to  Smyrna.  According  to  another 
account,  the  opium  as  obtained  from  the  grower  is  at  once  packed  in  bags 
together  with  a  quantity  of  the  little  chafiy  fruits  of  a  dock  {Humex  sp.) 
to  prevent  the  lumps  from  sticking  together,  and  so  brought  in  baskets 
to  {Smyrna,  or  ports  farther  north. 

The  opium  remains  in  the  baskets  (placed  in  cool  warehouses  to  avoid 
loss  of  weight)  till  sold,  and  it  is  only  on  reaching  the  buyer's  warehouse 
that  the  seals  are  broken  and  the  contents  of  the  bags  exposed.  This  is 
done  in  the  presence  of  the  buyer,  seller,  and  a  public  examiner,  the  last 
of  whom  goes  through  the  process  of  inspecting  the  drug  piece  by  piece, 
throwing  aside  any  of  suspicious  quality.  Hetfler  of  Smyrna  asserts  that 
the  drug  is  divided  into  three  qualities,  viz. — the  privie,  which  is  not  so 
much  a  selected  quality  as  the  opium  of  some  esteemed  districts, — the 
current  which  is  the  mercantile  quality  and  constitutes  the  great  bulk  of 
the  crop, — and  lastly  the  inferior  or  cliiqinii}  The  opium  of  very  bad 
quality  or  wholly  spurious  he  would  place  in  a  fourth  category.  Maltass 
applies  the  name  chiqinii  (or  chicaiUcc)  to  opium  of  every  degree  of 
badness. 

The  examination  of  opium  by  the  official  expert  is  not  conducted  in 
any  scientific  method.  His  opinion  of  the  drug  is  based  on  colour, 
odour,  appearance  and  weight,  and  appears  to  be  generally  very  correct 
Fayk  Bey  (1867)  has  recommended  the  Turkish  government  to  adopt  the 
more  certain  method  of  assaying  opium  by  chemical  means. 

In  -Asia  Minor  the  largest  quantities  of  opium  are  now  produced  in 
the  north-western  districts  of  Karahissar  Sahib,  Balahissar,  Kutaya,  and 
Geiveh,  the  last  on  the  river  Sakariyeh  which  runs  into  the  Black  Sea. 
These  centres  of  large  production  of  opium  send  a  superior  quaUty  of 
the  drug  to  Constantinople  by  way  of  Izniid.  Angora  and  Amasia  are 
other  places  in  the  north  of  Asia  Minor  whence  opium  is  obtained. 

In  the  centre  of  the  peninsula  Afium  Karahissar  (litemlly  opiun- 
black-castle)  and  Ushak  are  important  localities  for  opium,  which  is  also 
the  case  with  Isbarta,  Buldur  and  Hamid  farther  south.  The  product 
of  these  districts  finds  its  way  to  Smyrna,  in  the  immediate  neighbour- 
hood of  which  but  little  opium  is  produced.  The  export  from  Smym* 
in  1871,  in  which  year  the  crop  was  very  large,  was  5650  cases,  vaJued 
at  £784,500.- 

Turkcy  Opiicm  as  it  is  generally  called  in  English  trade,  occurs  i^ 
the  form  of  rounded  masses  which  according  to  their  softness  becon>^ 
more  or  less  flattened  or  many-sided,  or  irregular  by  mutual  pressure  i^ 
the  cases  in  which  they  are  packed.  There  appears  to  be  no  rule  as  t/^ 
their  weight^  which  varies  from  an  ounce  up  to  more  than  6ft).;  fror»^ 
Aft),  to  2it).  is  however  the  most  usual  The  exterior  is  covered  witl* 
the  remains  of  poppy  leaves  strewn  over  with  the  Ilwniex  chatf  befor*^ 
alluded  to,  which  together  make  the  lumps  sufficiently  dry  to  be  easily 
handled.  The  consistence  is  such  that  the  drug  can  be  readily  ca^ 
with  a  knife,  or  moulded  between  the  liugei^.     The  interior  is  moist 


1 


Probably  siguifying  rfjiisc^ — that  which 


*  The  largost  lum})  1  have  seen  weigh©^ 
>lb.  r)Oz.,  being  i>art  of  ^5  packages  which  * 


comes  oui.  tJlb.  ooz.,  oeing  _ 

'  Consul  Cunibevbatch,  Trade  liA^port  for      exaniineil  2nd  July,  1873. — D.  H. 
1871,  j)rfsentcd  to  Parliament. 
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<1  coarsely  granular,  varying  in  tint  from  a  light  chestnut  to  a 
ft4!kish  brown.  Fine  shreds  of  the  ei)iclermi8  of  the  poppy  capsule 
e  perceptible  even  to  the  naked  eye,  but  are  still  more  evident  if  the 
!<idue  of  opium  washed  with  water,  is  moistened  with  dilute  chromic 
id  (1  to  lOU).  The  odour  of  Turkey  oi)ium  is  peculiar,  and  though 
mmonly  described  as  narcotic  and  unpleasant,  is  to  many  persons  far 
>m  disagreeable.    iAa  taste  is  bitter. 

Tlie  sul>stances  Qk^^  ^^  ^  msqA  for  a<Iulterating  Turkey  opium  are 
nd,  pounde<l  poppy  cai)sules,  pulp  of  apricots  or  figs,  gum  tragacanth  or 
en  turpentine.  Bits  of  lea<l  are  sometimes  found  in  the  lumps,  also 
[ines  and  little  masses  of  clay. 

2.  Egyptian  Opium — though  not  so  abundant  as  formerly  is  still 
et  with  in  European  commerce.  It  usually  occurs  in  hard«  flattish 
Jce«  aliout  4  inches  in  diameter  covered  with  the  remnants  of  a  poppy 
af,  but  not  strewn  over  with  rumex-fniits.  We  have  also  seen  it 
873)  as  freshly  imported,  in  a  soft  and  plastic  state.  The  fractured 
irface  of  this  opium  (when  hard)  is  finely  porous,  of  a  dark  liver- 
tlour,  shining  here  and  thei*e  from  imbedded  particles  of  (quartz  or 
im,  and  reddish-yellow  points  (of  resin?).  Under  the  micn)8cop<* 
I  abundance  of  starch  granules  is  sometimes  visible.  The  morphine 
I  a  sample  from  ^[erck  amounted  to  G  {kt  cent. 

Acconling  to  Von  Kremer  who  wroU»  in  1863,*  there  were  then  in 
pper  Egypt  near  Esneh.  Kenneh,  and  Siout,  as  much  as  10,000 
Man  (etjual  to  alK)ut  tlie  same  number  of  English  acres)  of  land 
ultivated  with  the  poppy  from  which  opium  was  obtained  in  ^[arch. 
ml  seed  in  April.  Hartmann-  states  that  the  cultivation  is  carried 
•n  by  the  government,  and  solely  for  tln»  requirement  of  the  sanitary 
fftablishments. 

S.  Stafford  Allen  in  1861  witnessed  the  collection  of  opium  at 
Kenneh  in  Upper  Egypt,^  from  a  white-flowered  poppy.  An  incision  is 
made  in  the  capsule  by  running  a  knife  twice  round  it  transversely, 
iiul  the  juice  scraped  off  the  following  day  with  a  sort  of  scoop-knife, 
rbe  gatherings  are  coUected  on  a  leaf  and  placed  in  the  sun  to  hatden. 
The  produce  apinjartnl  extremely  small  and  was  said  to  Ik*  wholly  used 
in  the  countrv. 

(rastinel,  director  of  the  Experimental  (Jarden  at  Cain>,  antl  govem- 
DHrDt  insiH>ctor  of  pharmaceutical  stores,  has  shown  (ISfl.*)  that  the 
poppy  in  Egyi)t  might  yield  a  very  good  product  containing  10  to  12 
Ptr  cf nt,  of  morphine,  and  that  the  present  bad  cpialitv  of  Egj'ptian 
•Hum  is  due  to  an  over-moist  soil,  and  a  too  early  scarification  of 
*»he  capsule,  whereby  (not  to  mention  wilful  adulteration)  the  i)ropor- 
*ion  of  morphine  is  reduced  to  3  or  4  per  cent. 

In  1872,  *J636tti.  of  opium,  value  j6r>023,  were  imported  into  the 
^  DitHl  Kingdom  from  Egypt. 

3  Pmtian  Opium — Persia,  probably  the  original  home  of  the 
ton^-ful  practice  of  opium-eating,  cultivates  the  dnig  chiefly  in  the 
^utral  [»n)vince8  where  according  to  Boissier,  the  plant  grown  to 
•'iHijjih  it  is  Pajtarer  somni/rrum,  var.  j  aihtim  {P.  ofiitinah  Gm.) 
lilting  ovate  roundish  capsules.     Poppy  heads  from  Persia  which  we 

*  A«qfptrm^  Formckwugfm  Mhrr  Land  vnd  •  KnturtjfjtrhiehtJ  inrdirin.  Sh'ivdrr  A'lY- 

^'^wikrm^riiualOjdkHQniJufrntJuiltfji.       Idndrr,  IWlin,  18<tO.  35S. 
Uj«^  li4X  »  Pharm.  Jimm.  iv.  H *»«*:)  199. 
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saw  at  the  Paris  Exhibition  in  1867>  had  vertical  incisions  and  contained 
white  seeds. 

The  strongest  opium  called  in  Persia  Terzak-e-Arahistani  is  obtained 
in  the  neighbourhood  of  Dizful  and  Shuster,  east  of  the  Lower  Tigris. 
Good  opium  is  likewise  produced  about  Sari  and  Balfarush  in  the 
province  of  Mazanderan,  and  in  the  southern  province  of  Kerman.  The 
lowest  quality  which  is  mixed  with  starch  and  other  matters,  is  sold  in 
light  brown  sticks;  it  is  made  at  Shahabdulazim,  Kashan,  and  Kum.^  A 
large  quantity  of  opium  appears  to  be  produced  in  Khokan  and  Turkestan. 

Persian  opium  is   carried  overland  to   China    through  -  Bokhara, 
Khokan  and  Kashgar;^   but  since  1864  it  has  also  been  extensively 
conveyed  thither  by  sea,  and  it  is  now  quoted  in  trade  reports  like  that 
of  Malwa,  Patna,  and  Benares.'    It  is  exported  by  way  of  Trebizond  to 
Constantinople  where  it  used  to  be  worked  up  to  imitate  the  opium 
of  Asia  Minor,  and  at  the  same  time  adulterated,*    Since  1870,  Persian 
opium  which  was  previously  rarely  seen  as  such  in  Europe,  has  been 
imported  in  considerable   quantity.      It  occurs  in  various  forms,  the 
most  typical  being  a  short  roimded   cone  weighing  6  to  10  ouncea. 
We  have  also  seen  it  in  flat  circular  cakes,  l^ft.  in  weight.      In  both 
forms  the   drug  was   of    firm   consistence,  a  good  opium-smell,  and 
internally  brown   of  a  comparatively  light   tint.      The  surface   was 
strewn  over  with  remnants  of  stalks  and  leaves.     Some  of  it  had  been 
coDected   with  the  use  of  oil  as  in  Malwa  (see  p.  48),  which  was 
apparent  from  the  greasiness  of  the  cone,  and  the  globules  of  oil  visible 
when  the  drug  was   cut.      The  best  samples  of  this  drug  as  recently 
imported,  have  yielded  8  to  10*75  per  cent,  of  moiphine,  reckoned  on 
the  opium  in  its  moist  state.^ 

Carles,^  from  a  specimen  which  seems  to  have  been  adulterated  with 
sugar,  obtained  8*40  per  cent,  of  morphine,  and  3*60  of  narcotine,  the 
drug  not  having  been  previously  dried. 

Inferior  qualities  of  Persian  opium  have  also  been  imported.  Some 
that  was  soft,  black  and  extractiform  afforded  undried  only  3  to  ^  per 
cent,  of  morphine  (Howard) ;  while  some  of  very  pale  hue  in  small 
sticks,  each  wrapped  in  paper,  yielded  no  more  than  0*2  per  cent ! 
(Howard).     For  futher  details,  see  p.  57. 

4.  European  Opium — From  numerous  experiments  made  during 
the  present  century  in  Greece,  Italy,  France,  Switzerland,  Germany, 
England,  and  even  in  Sweden,  it  has  been  shown  that  in  all  these 
countries  a  very  rich  opium,  not  inferior  to  that  of  the  East,  can  l)e 
produced. 

'  Polak,  PersUn,  ii.  (1865)  248,  &c.  *  Powell,  Economic  Products  of  the  Pwa- 

jab,  i.  (1868)  294. 

•  Thus  in  the  Trade  Report  for  Foochow,  for  1870,  addressed  to  Mr.  Hart,  Inspector- 
General  of  Customs,  Pekin,  is  the  following  table  : 

Malwa 

Imports  of  Opium  in  1867  .     .     chests  2327 

1868  .     .         „      2460 
„  „         1869   .     .         „      2201 

„  „         1870  .     .         „      1849 

•  Letter  from  Mr.  Merck  to  Dr.  F.  1863. 

•  Information  kindly  given  us  (9th  Jime,  1873)  by  Mr.  W.  Dill  worth  Howard,  of  th* 
firm  of  Howard  and  Sons,  Stratford.  A  morphine  manufacturer  has  no  particular  inters^ 
in  ascertaining  the  amount  of  water  in  the  opium  he  purchases.  All  he  requires  to  know  ii 
the  percentage  of  morphine  which  the  drug  contains.  It  is  otherwise  with  the  phamuioeatiit> 
whose  preparations  have  to  be  made  with  dried  opium, 

«  Jmim,  de  PKarm,  xviL  (1878)  427. 


Patna 

Benares 

Fenian 

1673 

724 

300 

1257 

877 

544 

1340 

410 

598 

1283 

245 

680 

OFIUM.  47 

lost  nupierous  attempts  at  opium-growing  in  Europe  have 
e  in  France.  Rut  although  the  cultivation  was  recommended 
t>nge8t  terms  by  Guibourt,*  who  found  in  French  opium  the 
ercentage  of  morphine  yet  observed  (22*88  per  cent),  it  has 
»me  a  serious  branch  of  industry. 

jier  of  Clermont-Ferrand  has  carried  on  the  cultivation  with 
Bverance  since  1844,  and  has  succeeded  in  producing  a  very 
ssated  juice  which  he  calls  Affium  and  which  is  said  to  contain 
*  10  per  cent,  of  morphine.  It  is  made  up  in  cakes  of  50 
but  is  scarcely  an  article  of  wholesale  commerce.' 
careful  and  interesting  scientific  investigations  relating  to  the 
1  of  opium  in  the  neighbourhood  of  Amiens,  were  made  by 

in  1855  to  1862.*    He  found  14,725  capsules  incised  within 

afford  431  grammes  of  milky  juice,  yielding  205  grammes 
sr  cent.)  of  dry  opium  containing  16  per  cent,  of  morphine, 
uimple  of  dried  opium  afforded   20  per  cent,  of  morphine. 

observed  that  the  amount  of  morphine  diminished  when  the 
ry  slowly  dried, — a  point  of  great  importance  deserving  atten- 
Qdia.  Tlie  peculiar  odour  of  opium  as  observable  in  the 
rug,  is  developed  according  to  the  same  authority,  by  a  kind  of 
on.  Adrian  ^  even  sug<;ests  that  morphine  is  formed  only  by 
process,  inasmuch  as  he  could  obtain  none  by  exhausting 
)y  capsules  with  acidulated  alcohol,    while  capsules  of  the 

yielded  an  opium  rich  in  morphine. 

H  Indian  Opium — Tlie  principal  region  of  British  India 
lied  for  the  production  of  opium  is  the  central  tract  of  the 
omprisin*;  an  area  of  about  600  miles  in  length,  by  200  miles 

It  reaches  from  Dinajpur  in  the  east,  to  Hazaribagh  in  the 
1  (rorakhpur  in  the  north,  and  extends  westward  to  Agra, 
nding  the  flat  and  thickly-populated  districts  of  Behar  and 

The  amount  of  land  here  actually  under  poppy  cultivation 
ate<i  in  1871-72  as  560,000  acres. 

gion  second  in  importance  for  the  culture  of  opium  consists 
ad  table-lands  of  Malwa,  and  the  slopes  of  the  Vindhya  Hills, 
ninions  of  the  Holkar. 

d  these  vast  districts,  the  area  under  poppy  cultivation  is 
vely  small,*  yet  it  appears  to  be  on  the  increase.  Stewart^ 
969)  that  the  pl^^  is  grown  (principally  for  opium)  through- 
lains  of  the  Punjab,  but  less  commonly  in  the  north-west  In 
'  of  the  Bias  eas^  of  I^hore,  it  is  cultivated  up  to  nearly 
above  the  sea-level. 

lanufacture  of  opium  in  these  parts  of  India  is  not  under  any 
I  as  in  Hindustan.  Most  districts,  says  Powell  (1868),* 
the  {>oppy  to  a  obtain  extent,  and  produce  a  small  quantity 
rent  opium  for  local  consumption.      The    drug    however  is 

\4  PXarm.  xlL  (1J»«2)  184,  201.  •  Joum.  de  Fkarm.  ri  (1867)  222. 

»  uniformity  is  enminil  we  kuow  *  So  wc  may  infer  from  the  fact  that  of  the 

89,225  chests  which  paid  dnty  to  Gorem- 
t,  Omcimt,  ed  8.  1572.  648.  ment  at  Bombay  in  1872.  37,979  w<«re  Malwa 

p  rv^mrdetl  in  aereral  i^amphleta,       opinm,  tho  remaining  124S  being  reckoned 
rt  are  indebted  to  the  author,       as  from  Gnxerat.-  StnUwieiU  of  tJU  TVmi$ 
9m  the  Mim,  tU  TActui,  du  d4-      and  Xar.  of  Btmbay/vr  1871-/2,  p.  XT. 
«  Is  Scrnmi  and  the  Mtw^  d4         '  Pui^  PlamU,  Lahore,  lSe9.  10. 

•  Op.  cit  L  »4. 
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prepared  in  the  Hill  States,  and  the  opium  of  Kiilii  (E.  of  Lahore),  is  of 
excellent  quality,  and  fqrms  a  staple  article  of  trade  in  that  region. 
Opium  is  also  produced  in  Nepal,  Basahlr  and  Kampiir,  and  at  Doda 
Kashtwar  in  tlie  Jammii  territory.^  It  is  exported  from  these  districts 
to  Yarkand,  Khutan,  Aksu,  and  other  Chinese  provinces, — ^to  the  extent 
in  1862  of  210  maundn  (=  16,8001b).  The  Madras  Presidency  exports 
no  opium  at  all. 

The  opium  districts  of  Bengal,^  are  divided  into  t^'o  agencies,  those 
of  Behar  and  Benares,  which  are  under  the  control  of  officials  residing 
respectively  at  Patna  and  Ghazipur.  The  opium  is  a  government 
monoply  : — that  is  to  say,  the  cultivators  are  under  an  obligation  to  sell 
their  produce  to  the  government  at  a  price  agreed  on  beforehand;  at  the 
same  time  it  is  wholly  optional  with  them,  whether  to  enter  on 
the  cultivation  or  not. 

The  variety  of  poppy  cultivated  is  the  same  as  in  Persia,  namely,  f. 
sovmiferuviy  var.  7  album.  As  in  Asia  Minor,  a  moist  and  fertile  soil 
is  indispensable.^  The  plant  is  liable  to  injury  by  insects,  excessive  rain, 
hail,  or  the  growth  on  its  roots  of  a  species  of  Orobanche, 

In  Behar  the  sowing  takes  place  at  the  beginning  of  November,  and 
the  capsules  are  scarified  in  Februar}'  or  March  (March  or  April  in 
Malwaj.  This  operation  is  performed  with  a  peculiar  instrument,  called 
a  nushtnr,  having  three  or  four  two-pointed  blades,  bound  together  with 
cotton  tliread.*  In  using  the  nitshtury  only  one  set  of  points  is  brought 
into  use  at  a  time,  the  capsule  being  scarified  vertically  from  base  to 
summit  This  scarification  is  repeated  on  different  sides  of  the  capsule 
at  intervals  of  a  few  days,  from  two  to  sLx  times.  In  many  districts  of 
Bengal,  transverse  cuts  are  made  in  the  poppy- head  as  in  Asia  Minor. 

The  milky  juice  is  scraped  off  early  on  the  following  morning  with 
an  iron  scoop,  which  as  it  becomos  filled  is  emptied  into  an  earthen  pot 
carried  by  the  collector's  side.  In  Malwa  a  fiat  semper  is  used  which» 
as  well  as  the  fingers  of  the  gatherer,  is  wetted  from  time  to  time  with 
linseed  oil  to  prevent  the  adhesion  of  the  glutinous  juice.  All  accounts 
represent  the  juice  to  be  in  a  very  moist  state  by  reason  of  dew,  which 
sometimes  even  washes  it  away ;  but  so  little  is  this  moisture  of  the 
juice  thought  detrimental  that,  as  I^utter  states,^  the  collectors  in  some 
places  actually  wash  their  scrapers  in  water,  and  add  the  washings  to 
the  collection  of  the  morning  ! 

The  juice  when  brought  liome  is  0  w^j^  granular  mass  of  pinkish 
colour ;  and  in  the  bottom  of  the  vessel  in  which  it  is  contained,  there 
collects  a  dark  fluid  resembling  infusion  .  of  coffee,  which  is  called 
jmaeu'd.  The  recent  juice  strongly  reddens  litmus,  and  blackens  metallic 
iron.  It  is  placed  in  a  shallow  earthen  vessel,  which  is  tilted  in  sucb 
a  manner  that  the  yiv^^wd  may  drain  off  as  long  as  there  is  any  of  itt^ 
be  separated.  This  liquor  is  set  aside  in  a  cfxvered  vessel.  The  residua* 
mass  is  now  exposed  to  the  air,  though  never  to  the  sun,  and  tum&d 
over   evory    few   days   to   promote  its  attaining  the  proper  degree  ot 

^  At  tlu'  Kist^  of  tlu«  Himjilayji,  S.    and  ^  It  is  said  (1873)  that  the  ground  tl^vote^ 

S.E.  <»f  Kashmir.  to  i>(ip]>y-cuitiiro  in  llongal  is  becominij  "**' 

-  Mui'h  of  what  follows  rcsi>o(tinf;  l>on<;al  povi'iishod   and   that   the  plant   no  loa^ 

o]»iuni  i.s  d'^rivt'd  from  a  paper  l»y  Eatwdl,  attains  its  usual  dimcnsion.s. 

f.tniKM'ly   First  Assistant   and   Opium   Kxa-  "*  For    timm^s    of    the    inatronient,  ■^■ 

minor  in  tlu'  Govcrnnu'nt  Factor}-  at  Ghazi-  Pharm.  Jimrn.  xi.  (1852)  207. 

j,„r.— />;,,/,•//».  Journ.  xi.  (Is.VJ)  'ifiP,  kv,  °  Phnnn.  Joiirn.  xi.  (1852)  209. 
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rvness,  which  according  to  the  Benares  regulations,  allows  of  30  per  cent. 
r  moisture.     This  drying  operation  occupies  three  or  four  weeks. 

The  druj^  is  then  taken  to  the  Government  factory  for  sale;  previous 
>  bein^  sold  it  is  examined  for  adulteration  by  a  native  expert,  and 
A  proportion  of  water  is  also  carefully  determined.  Having  been 
:rc<:iv«l  into  stock,  it  undergoes  but  little  treatment  beyond  a  thorough 
sixinpr.  until  it  is  required  to  be  formed  into  globular  cakes.  This  is 
Dected  in  a  somewhat  complicated  manner,  the  opium  being  strictly  of 
taodard  consistence.  First  the  quantity  of  opium  is  weighed  out,  and 
mving  been  formed  into  a  ball  is  enveloped  in  a  crust  of  dried  poppy 
etals,  skilfully  agglutinated  one  over  the  other  by  means  of  a  liquid 
ailed  Uwd,  This  consists  partly  of  good  opium,  partly  of  pasSivd,  and 
artly  of  opium  of  inferior  quality,  all  being  mixed  with  the  washings 
f  the  various  pots  and  vessels  which  have  contained  opium,  and  then 
vaporated  to  a  thick  fluid,  100  grains  of  which  should  afford  53  of  dry 
»idue.  These  various  things  are  used  to  form  a  ball  of  opium  in  the 
ollowing  proportions : — 

•een  ddttaka 

Opinm  of  wtandArd  conffittence 1     7*50 

„     contained  in  l^rd 8*75 

Pop|iy  peUls 6-48 

Fin<«  trrnth 0*50 

Z    ,  -fl  _  (  about  4lh.  84of 
"*(  AToirdupoii 

The  finished  balls  usually  tenned  cakes,  which  are  quite  spherical  and 
Ave  a  diameter  of  6  inches,  are  rolled  in  poppy  trash  which  is  the  name 
iven  to  the  coarsely  powdered  stalks,  capsules  and  leaves  of  the  plant ; 
bey  are  then  placed  in  small  dishes  and  exposed  to  the  direct  influence 
A  the  sun.  Should  any  become  distended,  it  is  at  once  opened,  the  gas 
illowed  to  esca{>e,  and  the  cake  made  up  again.  After  three  days 
the  cakes  are  place<l,  by  the  end  of  July,  in  frames  in  the  factory  where 
Ike  air  is  allowed  to  circulate.  They  still  however  require  constant 
Witching  and  turning,  as  they  are  liable  to  contract  mildew  which  has  to 
^  removed  by  rubbing  in  poppy  trash.  By  October  the  cakes  have 
become  perfecUy  dry  externally  and  quite  hard,  and  are  in  condition  to 
he  packed  in  cases  (40  cakes  in  each)  for  the  China  market  \i*hich  con- 
*um^  the  great  bulk  of  the  manufacture. 

For  consumption  in  India  the  dnig  is  prepared  in  a  different  shape. 
It  is  inspissated  by  solar  heat  till  it  contains  only  10  per  cent,  of  mois- 
tore,  in  which  state  it  is  formed  into  square  cakes  of  21b.  each  which 
tte  vrapped  in  oiled  pa|>er,  or  it  is  made  into  flat  square  tablets.  Such 
•  droj;  is  known  as  AhMri  Opium. 

The  Government  opium  factories  in  Bengal  are  conducted  on  the 
HKHt  orderly  system.  The  care  Wstowed  in  selecting  the  drug,  and  in 
excloding  any  that  is  damaged  or  adulterated  is  such  that  the  merchants 
•1k>  purchase  the  commoclity  rarely  require  to  examine  it,  although 
penoission  is  freely  accorded  to  open  at  each  sale  any  number  of  chests 

<*r  cakes  thev  mav  desire.     In  the  vear  1871-72  the  number  of  chests 

.  •         •  •> 

^\A  was  49,695,  the  price  being  £1:^9  per  chest,  which  is  £26  higher 
tbii  the  average  of  the  preceding  year.  The  net  profit  on  each  chest 
ns  £9<).> 

'asfrwiMf    oAdt/iii^    tkf    moral    and      during    tke    ymr     1871-7S,— Blnv     Boftk 
frofnm  and  eomditum  of  Imiiti      ordtred  to  bt  printtd  29tb  July,  1S78.  p.  19. 
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In  Malwa  the  manufacture  of  opium  is  left  entirely  to  private  enter- 
prise, the  profit  to  Government  being  derived  from  an  export  duty  of 
600  rupees  (£60)  per  chest.^  As  may  readily  be  supposed,  the  drug  is 
of  much  less  uniform  quality  than  that  which  has  passed  through  the 
Bengal  agencies,  and  having  no  guarantee  as  to  purity  it  commands  less 
confidence. 

Malwa  opium  is  not  made  into  balls,  but  into  rectangular  masses,  or 
bricks  which  are  not  cased  in  poppy  petals ;  it  contains  as  much  as  95 
per  cent,  of  dry  opium.  Some  opium  sold  in  London  as  Malwa  Opium 
in  1870  had  the  form  of  rounded  masses  covered  with  vegetable  remains. 
It  was  of  firm  consistence,  dark  colour,  and  rather  smoky  odour.  W.  I). 
Howard  obtained  from  it  {itfufrkd)  9  per  cent,  of  morphine.  Other  im- 
portations afforded  the  same  chemist  4*8  and  6  per  cent  respectively. 

The  chests  of  Patna  opium  hold  120  catties  or  1601b.  Those  of 
Malwa  opium  1  pecul  or  ll^^J^lb. 

The  quantity  of  opium  produced  in  India  cannot  be  ascertained,  but 
the  amount  exported  -  is  accurately  known.  Thus  from  British  India  the 
exports  in  the  year  ending  March  31,  1872,  were  93,364  chests  valued  tt 
£13,365,228.  Of  this  quantity  Bengal  furnished  49,455  chests,  Bombay 
43,909  chests :  tliey  were  exported  thus  : — 

To  China 85,470  chests 

TJie  Straits  S«»ttleineiits 7,846      „ 

Oylon,  Javf»,  Mauritius  and  Bourbon     ....  38      ,, 

The  United  Kingilom 4      ,, 

Otiier  oountrii'S 7      ,, 

Total 93.364      „ 

Tlie  net  revenue  to  the  (iovc^nimont  of  India  from  opium  in  the  vear 
1871-72  was  i:7,6r)7,21 3. 

0.  Chhiese  Opium — China  consumes  not  only  nine-tenths  of  the 
opium  exported  from  India,  and  a  considerable  quantity  of  that  produced 
in  Asia  Minor,  but  the  whole  of  what  is  raised  in  her  own  provinces. 
How  large  is  this  last  quantity  we  shall  endeavour  to  show. 

The  drug  is  mentioned  as  a  production  of  Yunnan  in  a  history  of  that 
province,  of  which  the  latest  edition  appeared  in  1736.  But  it  is  only 
very  recently  that  its  cultivation  in  China  has  assumed  such  large  pro- 
portions as  to  threaten  serious  coni])elition  with  that  in  India.*^ 

In  a  Report  vpnn  the  Trade  of  Ilankoiv  for  1869,  addressed  to  Mr. 
Hart,  Inspector-General  of  Customs,  Pekin,  we  find  Notes  of  a  journey 
throiu/Ji  the  opium  (lisfrlrf.'i  of  Szuchnen,  undertaken  for  the  special  purpose 


*  The  rcvenuo  by  this  duty  upon  ojiiuni 
exportwl  from  l>on]l>ay  in  i\ui  v«:ir  lJ<7l  72, 
wa.H  .£2,353, 500. 

*  Ammal  Stntrmrnt  nf  fhr  Trm/.:  mi'f 
yavigniion  nf  Brifis/t  Imlh  irifh  for*  inn 
count roSf  pnblishcil  by  onU'roi'the  llovomor- 
Geneml,  Calcutta,  1S72.  52. 

'In  the  R'port  o/i  the  Trmf''  of  Honhitr 
/or  1809  Jiddri'sscd  to  Mr.  Hart,  Insp«i  tor- 
General  of  I'ustunis,  IVkiii,  it  is  stat-d  — 
"The  irai>ortation  of  opium  \a  e-tuiMd  t- 
ably  short  for  the  last  two  srason*.  but 
this  is  not  to  be  wondered  at  now  that  rarli 
€>pium-8hopkpep?r  in  this  and  the  surround- 


ing   ilistrirts    advertises    native    dnig  fo^ 

salt*. 

W.  II.  M«Mlhurst,  British  Consul  at  Shinr 
h:ti,  says  -"  The  drug  is  now  being  so  exten- 
sively pro<luced  by  the  Chinese  upon  th«r 
own  soil  as  sen.sibly  to  affect  the  demand  for 
tlie  ludia-jrrown  commodity." — Foreigner  i* 
Far  Cnthnij,  Lond.  1872.  20. 

Th«'  quantity  of  opium  exported  lrw> 
nt)nibay  in  1871-72  was  less  by  1719  cberti 
than  that  exported  in  1870-71,  the  decwi« 
b'lnff  altributod  to  the  present  Iaiig« onlti- 
vatii)n  in  China.— i^/a//-m^tt<  of  A€  Tnif 
ftjuf  jN'flrr.  nf  Bombay  fnr  1871-72,  pp^  xii.X^ 
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information  about  the  dru^;.*  From  these  notes  it  appears 
timate<l  cro[)  of  the  province  for  1869  was  4235  peculs 
k.).  This  was  considered  small,  and  the  Szechuen  opium 
ssorted  that  GOOO  i)eculs  was  a  fair  average.  The  same 
sti mated  the  annual  yield  of  the  province  of  Kweichow  at 
r)f  Yunnan  at  20,000  peculs,  making  a  total  of  41,000  peculs 
It). 

Bul  Markham  states  ^  that  the  province  of  Shensi  likewise 
portant  su])plies.  Mr.  Edkins  the  well-known  missionary 
)inted  out  from  personal  observation  '  the  extensive  cultiva- 
oppy  in  the  north-eastern  province  of  Shantung, 
f  ver}'  fair  quality  is  now  produced  about  Ninguta  (lat.  44*) 
torn  Mantrhuria,  a  region  having  a  rigorous  winter  climate. 
Ins  of  Xewehwang  who  visited  this  district  in  1871,  reports 
im  is  inspissated  in  the  sun  until  hard  enough  to  be  wrapped 
ves,  and  that  its  price  on  the  spot  is  equal  to  about  1^.  per 

•pium  is  said  to  Ik?  the  best,  then  that  of  Yunnan.  But 
isumers  mostly  regard  home-grown  opium  as  inferior  in 
I  flavour,  and  only  fit  for  use  when  mixed  with  the  Indian 

not  1m?  supi)08ed  that  the  growing  of  opium  in  China  has 
ticed  by  the  Chinese  Government.  W^hatever  may  be  the 
I?  sanction  now  accorded  to  this  branch  of  industry,  it  was 
"  prohibit<»d,  at  least  in  some  provinces,  about  ten  years  ago, 
f  the  pn>hil)ition  being  to  stimulate  the  foreign  importa- 
5  at  Slianghai  in  1865,  the  importation  of  Benares  opium  was 
,*  U»ing  more  than  double  that  of  the  previous  year,  and 
ini,  \Qxy  rarely  seen  before,  was  imported  to  the  extent  of 
besides  al><)ut  70  peculs  of  Turkish.* 

n»^ih  of  the  trade  in  opium  between  India  and  China,  the 
:ures '  will  give  some  idea  :  value  of  ex))orts  in 

£6. 470,915.  lSei-«9— £'a704,972.  lt71-7»— £11,605,677. 

ultivation  in  the  south-west  of  China  has  been  briefly 
Thorel,*  from  whose  remarks  it  would  appear  to  be  exactly 
India.  The  poppy  is  white-flowered  ;  the  head  is  wounded 
-bladed  knife,  in  a  series  of  3  to  5  vertical  incisions,  and  the 
'  is  scrajved  offan^l  transferred  to  a  small  pot  suspended  at 
How  thr  drug  is  finished  off  we  know  not.  A  Chines** 
«  simply  that  the  lH»st  opium  is  sun-dried.  But  little  is  known 
III  and  chemical  jn-operties.  Thorel  speaks  of  it  as  a  soft  sub- 
bling  anextract.    I  )r.  H.  A.  .Tamieson  •  describes  a  sample  sul>- 

to  thf  FiTii.  ]i  niiMNionaries,  «  Rrjtorh  on  thf  TnuU  at  th<  Trraty  I\*rU 

of  Xhr  l'<»I»|>y   in   thr  ifTvAt       irt  Chimi  ft*r  l.'^tfS.  Vll*. 
rr.liu*n   Wiis   hanlly    known  ~  Taken  from  the  ilNiit/(i/6*&i/<»i^/ </ 'A/ 

■  a*  l.*»4n.  Trrnif  and  yarigaium  of  Hritiah  Intiia  tritk 

*•<•.  uf  Arfx,  S«|'t.   C,  1^7•-^      //rWyn  foiin/riVj,  publiahetl  bv  ortler  of  tbr 

*(JoTern<»r.fleneral.  Calcuttm,  i^72.  IW. 
a  Ifrrahi^  June  28,  1^7:^.  "  \i4fs  mMicale$  rfw  rayagt  d'fjrpiimtlitm 

i.M.  Cxmruh  in  f'hinn,  1>71       Hu  Mikong  tt  dr  Cochinchi'nf,  Tiinji.  1870. 

32. 
■'.  1S.^in>.  •  Ilrjt,»rt  (m  th<  Trad^  of  Haulvfr,  Wfolt- 

i|n«>t»^l. 
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mi  tied  to  him  as  a  flat  cake  enveloped  in  the  sheathing  petiole  of  bamboo ; 
externally  it  was  a  blackish-brown,  glutinous  substance,  dry  and  brittle 
on  the  outside.  It  lost  by  drying  18  per  cent,  of  water,  and  afforded 
upon  incineration  7*5  per  cent,  of  ash.  In  100  grains  of  the  (undried) 
drug,  there  were  found  5*9  of  morphine,  and  7*5  of  narcotine.  (See  also 
p.  58.) 

The  Chinese  who  prepare  opium  for  use  by  converting  it  into  an 
aqueous  extract  which  they  smoke,  do  not  estimate  the  value  of  the 
drug  according  to  its  richness  in  morphine,  but  by  peculiarities  of  aroma 
and  degree  of  solubility.  In  China  the  preparation  of  opium  for  smoking 
is  a  special  business,  not  beneath  the  notice  even  of  Europeans.^ 

Description — The  leading  characteristics  of  each  kind  of  opium 
have  been  already  noticed.  The  following  remarks  bear  chiefly  on  the 
microscopic  appearances  of  the  drug. 

As  will  be  presently  shown,  a  more  or  less  considerable  part  of  the 
drug  consists  of  peculiar  substances  which  are  mostly  crystallizable  and 
are  many  of  them  present  in  a  crystalline  state  in  the  drug  itself.  All 
kinds  of  opium  appear  more  or  less  crystalline  when  a  little  in  a  dry 
state  is  triturated  with  benzol  and  examined  under  the  microscope.  The 
forms  are  various :  opium  from  Asia  Minor  exhibits  needles  and  short 
imperfect  crystals  usually  not  in  large  quantity,  whereas  Indian  and  still 
more  Persian  opium  is  not  only  highly  crystalline  but  shows  a  variety 
of  forms  which  become  beautifully  evident  when  seen  by  polarized  light 
In  several  kinds  large  crystals  occur  which  are  doubtless  sugar,  either 
intentionally  mixed  or  naturally  present.  The  crystals  seen  in  opium 
are  not  however  sufficiently  developed  to  warrant  positive  conclusions  as 
to  tlieir  nature,  besides  which  the  opium  constituents  when  pure  are 
capable  under  slightly  varied  circumstances  of  assuming  very  different 
forms.  Hence  the  attempt  to  obtain  from  solutions  crystals  which  shall 
be  comparable  with  those  of  the  same  substances  in  a  state  of  purity 
often  fails.  Some  interesting  observations  in  this  direction  were  made 
by  Deane  and  Brady  in  1864- 5.^ 

All  opium  has  a  peculiar  narcotic  odour  and  a  sharp  bitter  taste. 

Chemical  Composition — Poppy-juice  like  analogous  vegetable  fluids 
is  a  mixture  of  several  substances  in  variable  proportion.  With  the 
commoner  substances  which  constitute  the  great  bulk  of  the  drug  we 
are  not  yet  sufficiently  acquainted. 

In  the  first  place  (independently  of  water)  there  is  found  mucilage 
distinct  from  that  of  gum  arabic,  also  pectic  matter,  and  albumin.  These 
bodies,  together  with  unavoidable  fragments  of  the  poppy-capsules, 
probably  amount  on  an  average  to  more  than  half  the  weight  of  the 
opiuin.^ 

In  addition  to  these  substances,  the  juice  also  contains  sugar  in  solu- 
tion,— in  French  opium  to  the  extent  of  6^  to  8  per  cent. :  according  ta 
Dechanne  it  is  uncrystallizable.  Sugar  also  exists  in  other  opiuffir 
but  whether  always  naturally  has  not  been  determined. 

^  In  1870,  a  British  firm  at  Amoy  opened  as  well  as  from  the  pure  opium  congtitaent*. 

an  establishment  for  preparing  oninm  for  the  When  the  juice  of  the  poppy  is  prevented 

supply  of   the  Chinese  in  California  and  from  rapid  dning  by  the  addiHon  of  a  little 

Australia.  glycerin,  crystals  are  developed  in  it 

«  Pharm.  Jmim.  vi.  234:  vii.  188.  with  »  Fluckiger.  in  Pharm  Joum,  x.  (18W) 

4  beautiful  plates  representing  the  crystal-  208. 
lizations  Irom  eitnict  and  tincture  of  opium 
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Fresh  poppy-juiee  (tontaiiis  in  tin*  form  of  eniulsioii,  wax,  pectin, 
albumin  and  insoluble  calcareous  salts.  When  good  Turkey  opium  is 
treatrft  with  water  tliese  substances  remain  in  the  residue  to  the  extent 
of  r»  to  10  pi*r  cent. 

Hesse  hits  isolated  the  vxt.r  by  exhausting  the  n»fuse  of  o])iuni  with 
lioilin^  alcohol  and  a  little  lime.  He  thus  obtained  a  cr}'stalline  mass 
from  which  he  separated  by  chloroform  ralmitate  and  Ctrolate  of  Cerotifl, 
the  fonner  in  the  larger  proportion. 

Kes|)ecting  the  colouring  matter  and  an  extremely  small  quantity  of 
A  volatile  Innly  with  pepper-like  odour,  we  know  but  little.  After  the 
colouring  matter  has  btien  precipitated  from  an  a(|ueous  solution  of 
opium  by  leaii  acetate,  the  liquid  l)ecomes  again  wjloured  by  exposure 
to  tlie  air.  As  to  the  volatile  body,  it  may  be  remt»ved  by  acetone  or 
benzol,  but  has  not  yet  lieen  isolated. 

The  salts  of  inorganic  bases,  chiefly  of  calcium,  magnesium  and 
potassium,  ci»ntain  partly  the  ordinary  acids  such  as  phosphoric  and 
Milphuric,  and  i>;irtly  an  acid  peculiar  to  the  poppy. 

VwiMtA  opium  of  Asia  Minor  dried  at  lOU^  C.  yiehls  4  to  8  per  cent. 
of  ash. 

Poppy -juice  contains  neither  starch  nor  t^innic  atid.  the  absence  of 
which  eiuiily-detected  substances  attbnls  one  criterion  forjudging  of  the 
purity  of  the  drug. 

The  proportion  of  water  in  o]uum  is  very  variable.  In  drying  Turkey 
opium  previous  to  pulverization  and  for  other  pharmaceutical  purposes, 
the  average  loss  is  about  12^  per  cent^  I>engal  opium  which  resembles 
i  s^ift  black  extract  is  manufacture<i  so  as  to  contain  M)  per  cent  of 

As  the  active  constituents  of  opium,  or  at  all  events  the  niorphini*. 
cm  lie  completely  extracted  by  cold  water,  the  projxirtinn  of  .vK»luble 
Uttlter  is  of  practical  importance.  In  gooil  opium  of  Asia  Minor  pre- 
Tioudy  tlritnl,  the  extract  (dried  at  10(>°  C.)  always  amounts  to  between 
'^*  uhI  ♦iti  jier  cent., — genenilly  to  more  than  f50. — thus  attonling  in  many 
instances  a  test  of  the  pureness  of  the  drug.  Dried  huiian  opium 
)h-!tU  from  CO  to  68  per  cent,  of  matter  soluble  in  ct)ld  water.- 

Tbe  jieculiar  constituents  of  opium  are  of  basic,  acid,  or   neutral 

uturv.     Some  of  these  substances  were  observeil  in  opium  as  early  as 

tlh*  ITih  or  18th  centur}*  and  designated  Afagisterium  Opii.     Kucholz 

in  1HII2  vainly  endeavoured  to  obtain  a  salt  from  the  extract  by  cry^tal- 

lu»tiuiL     In  1803  however.  Charles  Derosne.  an  ainuhecary  of  Paris,  in 

dilating  a  syrupy  aqueous  extract  of  opium,  observed  crystals  of   the 

•aUtaiio"  now  called    Narcotuu,   which    he   pre[>ared   pure.      He   l>e- 

hev««i  that  the  same  Itody  was  obtaineil  by  pr(H;ipitating  the  mother 

li'juor  with  an  alkali,  but  what  he  so  got  was  morphine.     It  is  neeilless 

[    *<*>  I'Uwue  the  further  n^soarches  of  l)en)sne.     Ingenious  as  they  wen^ 

I    i*  wa<  reserx'ed  for  Friedrich   Wilhelm    Adam    Sertiirner.   ajMitliocary 

j    •'f  (IimW'k  in   Hanover  {nat,   1783,  oh.   1841)  to  discover  their  true 

I    y-t-qiMatiou. 

SiiTtumer  had  l)een  engaged  since  1805  with  the  chemical  investiga- 
txcof  opium,  and  in  181G  he  summarized  his  results  in  the  statement 

'  Friib  tbe  Uboratonr  •cccmnts  of  MfMin.       at  rarious  times  in  the  roune  of  10  yenrs 
iSfs  uA  Hatiharyi,  London,  by  which  it      lout  in  weight  25)n>. 

^fim%  that  i<''<lft.  of  Turkey  opinni  dried  *  (Calculated  from  official  stat*'nicnti>  piven 

hj  KatweU  in  the  \^^t  <)Uottd  at  p.  I** 

i 
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that  he  had  enriched  science  (we  now  translate  his  own  words  ^) — "  not 
only  with  the  knowledge  of  a  remarkable  new  vegetable  acid  [Mekonsdun 
(raeconic  acid)  which  he  had  made  known  as  Opiumsdure  in  1806],  but 
also  with  the  discovery  of  a  new  alkaline  salifiable  base,  Morphium,  one 
of  the  most  remarkable  substances  and  apparently  related  to  ammonia." 
Sertiimer  in  fact  distinctly  recognized  the  basic  nature  and  the  organic 
constitution  of  morphium  (now  called  Morphine,  Morphia,  or  Morphi- 
num)  and  prepared  a  number  of  its  crystalline  salts.  He  likewise  de- 
monstrated the  poisonous  nature  of  these  substances  by  experiments  on 
himself  and  others.  Lastly  he  pointed  out,  though  very  incorrectly,  the 
difference  between  morphine  and  the  so-called  Opium-salt  (Narcotine)  of 
Derosne.  It  is  possible  that  this  latter  chemist  may  have  had  morphine 
in  his  hands  at  the  same  time  as  Sertiimer,  or  even  earlier.  This 
honour  seems  also  due  to  S^guin  whose  paper  "  Sxcr  VOpium "  read 
at  the  Institute,  December  24,  1804,  was,  strange  to  say,  not  published 
till  1814.*  To  Sertiimer  however  undoubtedly  belongs  the  merit  of  first 
making  known  the  existence  of  organic  alksdis  in  the  vegetable  king- 
dom,— a  series  of  bodies  practically  interminable.  As  to  opium,  it  still 
remains  after  nearly  seventy  years  a  nidibs  of  new  substances.* 

Solutions  of  morphine  in  acids  or  in  alkalis  rotate  the  plane  of 
polarization  to  the  left. 

The  morphine  in  opium  is  combined  with  meconic  acid  and  is  there- 
fore easily  soluble  in  water.*  The  Narcotiiu  is  present  in  the  free  state 
and  can  be  extracted  by  chloroform,  boiling  alcohol,  benzol,  ether,  or 
volatile  oils,^  but  not  by  water.  It  dissolves  in  3  parts  of  chlorofonn, 
in  20  of  boiling  alcohol,  in  21  of  benzol,  in  40  of  boiling  ether.  Its 
alkaline  properties  are  very  weak,  and  it  does  not  affect  vegetable 
colours.  If  we  examine  opium  by  the  microscope  we  cannot  at  once 
detect  the  presence  of  narcotine,  but  if  lirst  moistened  with  glycerin, 
numerous  large  crystals  may  generally  be  found  after  the  lapse  of 
some  days.  If  the  opium  has  been  previously  exhausted  with  benzol  or 
ether,  in  order  to  remove  the  narcotine,  no  such  crystals  will  be  formed 
Hence  it  follows  that  narcotine  pre-exists  in  an  amorphous  state. 

By  decomposition  with  sulphuric  acid,  narcotine  yields  Cotarnim,  an 
undoubted  base,  together  with  Opianic  Add  and  certain  derivatives  of 
the  latter. 

The  discovery  of  another  base,  Codeine,  was  made  in  1832  by  Eohi-    1 
(juet.     It  dissolves  in  17  parts  of  boiling  water  forming  a  highly  alkaline 
solution  which  perfectly  saturates  acids,  and  exhibits  in  polarized  light  a 
levogyre  power.     Codeine  is  also  readily  soluble  at  ordinary  temperatures 
in  7  parts  of  amylic  alcohol,  and  in  11  of  benzol. 

The  codeine  of  commerce  is  in  very  large  crystals  containing  2  atoms 
=  5*CG  per  cent,  of  water.  By  cr}^stallization  from  ether  the  alkaloid 
may  be  obtained  in  small  anhydrous  crystals. 

Since  1832  other  alkaloids  have  been  found  in  opium  as  may  be  seen 
in  the  following  table,  which  includes  all  the  sixteen  now  known. 

1  GilhcTi' 8  A  nncUcndtr  Physik-.xw.  {1S17)  uiie  voie  qui  a  produit  de  grandcs  decou- 

57.  vertes  mrdicales." 

-  Annah's  dr  Chimic^  xcii.  (1814)  225.  *  There  arc  exceptional  cases  in  which  it 

^  The   Institut  do   France   on   the   27th  ia  asserted  that  water  does  not  take  up  the 

June,  1831,  awarded  to  Sertiimer  a  prize  of  whole  amount  of  morphine. 

2000  francs — **  jiour  avoir  reconnu  la  nature  'In  lar^e  crystals  by  means  of  oil  of  tu^ 

%lcaline  de  la  morphine,  et  avoir  ainsi  ouvert  pentinc. 
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A  large  number  of  derivatives  of  several  amoug  them  have  been 
prepared,  of  which  we  point  out  a  few  in  smaller  type.  The  molecular 
constitution  of  these  opium  alkaloids  being  not  yet  thoroughly  settled 
we  add  only  their  empirical  formulae,  which  however  exhibit  unmistake- 
able  connections. 

Papaveromie  discovered  by  Deschamps  in  poppy-heads  (p.  40)  can 
hardly  be  absent  from  opium.  In  some  points  it  appears  to  resemble 
cryptopine. 

Among  the  peculiar  non-basic  constituents  of  opium,  the  first  to  call 
for  notice  is  Meconic  Acid,  C^H*0^  discovered,  as  already  observed,  by 
Sertiimer  in  1805.  It  is  distinguished  by  the  red  colour  which  it 
produces  with  ferric  salts.  It  dissolves  in  4  parts  of  boiling  water, 
but  immediately  gives  off  CO^,  and  the  remaining  solution  instead  of 
depositing  micaceous  crystalline  scales  of  meconic  acid,  yields  on 
cooling  (but  best  after  boiling  with  hydrochloric  acid)  hard  granular 
crystals  of  Comenic  Add,  C®H*0^ 

Lactic  Acid  was  discovered  by  T.  and  H.  Smith  in  the  opium-liquors 
produced  in  the  manufacture  of  morphine.  These  chemists  regarded  it 
as  a  peculiar  body,  and  under  the  name  of  Thebolactic  Add,  exhibited 
it  together  with  its  copper  and  morphine  salts  at  the  London  Inter- 
national Exhibition  of  1862.  Its  identity  with  ordinary  lactic  acid 
was  ascertained  by  Stenhouse  (whose  experiments  have  not  been  pub- 
lished) and  also  by  J.  Y.  Buchanan.^  T.  and  H.  Smith  consider  it  to  be  a 
regular  constituent  of  Turkey  opium ;  they  obtained  it  as  a  calcium- 
salt  to  the  amount  of  about  2  per  cent.,  and  have  prepared  it  in  this  form 
and  in  a  pure  state  to  the  extent  of  over  lOOtb.  In  our  opinion  it  is 
not  an  original  constituent  of  poppy-juice. 

In  the  year  1826,  Dublanc  ^  observed  in  opium  a  peculiar  substance 
having  neither  basic  nor  acid  properties  which  was  afterwards  (1832) 
prepared  in  a  state  of  purity  by  Couerbe.  It  has  been  called  Opknyl 
(by  Couerbe  Meconine),  It  has  the  composition  C^^H^^O*  and  crystelliies 
in  six-sided  prisms  which  fuse  under  water  at  77°  C.  or  per  se  at  110  » 
and  distil  at  155"* ;  it  dissolves  in  about  20  parts  of  boiling  water  frooa 
which  it  may  be  readily  crystallized.  Opianyl  may  be  formed  by  heat- 
ing narcotine  with  nitric  acid. 

Proportion  of  peculiar  constituents — The  substances  described 
in  the  foregoing  section  exist  in  opium  in  very  variable  proportion ;  and 
as  it  is  on  their  presence,  but  especially  that  of  morphine,  that  the  vala^ 
of  the  drug  depends,  the  importance  of  exact  estimation  is  evident. 

Opium  whether  required  for  analysis  or  for  pharmaceutical  prepare' 
tions  has  to  be  taken  excludvelf/  in  the  dry  staic,  Tlie  amount  oi 
water  it  contains  is  so  uncertain  that  the  drug  must  be  reduced  to  ^ 
fixed  standard  by  complete  desiccation  at  100°  C,  before  any  giveO 
weight  is  taken. 

Morphiiie — Guibourt  ^  who  analysed  a  large  number  of  samples  oi 
opium,  and  whose  skill  and  care  in  such  research  are  not  disputed, 
obtained  from  a  sample  of  French  opium  produced  near  Amiens,  22*88 

*  Rerichte  rf.  Dcutseh.  Chetn.  Oescllsch.  zu         ^  Memoir e  sur  le  dosage  de  V  Opium  et  t» 
Berlin,  iii.  (1870)  182.  la  qiutntiU  dc  morphine  qtie  r opium  M 

'  Annates  de  Chimie  ci  dc  Phyrigiie,  xlix.      contcnir,  Paris,  1862. 
(1832)  6—20.-1116  paper  was  read  before 
the  Acad,  de  Med.,  13th  May,  1826. 
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»r  cent  of  morphine  crystallized  from  spirit  of  wine.  This  per- 
»ntaj;e  has  not  to  our  knowledge  been  ever  exceeded.  From  another 
^eiMinen  produced  in  the  same  district  he  got  21*23  per  cent.,  from 
third  20-(>7.  Tlie  lowest  percentage  from  a  French  opium  was  14*96, 
-in  c*acli  case  reckoned  on  material  previously  dried. 

Chevallier  extracted  from  opium  grown  by  Aubergier  at  Clermont 
I  the  centre  of  France,  17*50  per  cent,  of  morphine.  Decharmes  from 
French  opium  obtained  17(5  per  cent.,  and  Biltz  from  a  German 
pium  20  per  cent.  Opium  produced  in  Wurtemberg  sent  to  the 
ieuna  Exhibition  of  1873  afforded  Hesse  12  to  15  per  cent,  of  mor- 
hioe ;  and  opium  from  Silesia  9  to  10  per  cent.^ 

A  pure  American  opium  collected  in  the  State  of  Vermont  yielded 
'rooter  15*75  per  cent,  of  morphine  and  2  per  cent,  of  narcotine.* 

The  opium  of  Asia  Minor  furni.shes  very  nearly  the  same  pfopor- 
oDs  of  morphine  as  that  of  Europe.  The  maximum  recorded  by 
ruibourt  is  21*40  per  cent,  obtained  from  a  Smyrna  opium  sold  in 
*tri8.  The  mean  yield  of  8  samples  of  opium  sent  by  Delia  Sudda  of 
Constantinople  to  the  Paris  Exhibition  of  1855  was  14*78  per  cent. 
[V  mean  percentage  of  morphine  afforded  by  12  other  samples  of 
Turkey  opium  obtained  from  various  sources  was  14*06. 

Chevallier  *  states  that  Smyrna  opium  of  which  several  cases  were 
received  by  Merck  of  Darmstadt  in  1845,  afforded  12  to  13  [)er  cent,  of 
pore  morphine  reckoned  upon  the  drug  in  '\\a  fresh  ami  vwid  state, 

Fayk  I^»y  *  analysed  92  samples  of  opium  of  Asia  Minor  and 
found  that  half  the  number  yielded  more  than  10  per  cent,  of 
morphine.    The  richest  afforded  17*2  per  cent 

From  the  foregoing  statements  we  are  warranted  in  assuming  tiiat 
f»i  Smyrna  opium  deprived  of  water  ought  to  afford  12  to  15  per 
ceutof  moq>hiue,  and  that  if  the  percentage  is  less  than  10,  adultera- 
tion may  be  suspected. 

^ptian  opium  has  usually  been  found  verj*  much  weaker  in 
iQorpbine  than  that  of  Asia  Minor.  A  sample  sent  to  the  Paris 
Exhibition  of  1807  and  presented  to  one  of  us  by  Figari  Bey  of  C'airo, 
tfordeil  us  5*8  per  cent,  of  morphine  and  8*7  of  narcotine. 

Persian  opium  appears  extremely  variable,  probably  in  consequence 
of  the  practice  of  combining  it  with  sugar  and  other  8ub.stances.  It  is 
however  sometimes  very  good.  Seput  *  obtained  from  four  siimples  the 
Pwpective  percentages  of  i:V47,  11*52,  1012,  1008  of  m<>q)hine,  the 
•^iium  being  free  from  water.  Mr.  Howard  as  already  stated  ([>.  40) 
««ncted  from  Persian  opium,  not  previously  dried,  from  8  to  10*75  i)er 
oat.  of  moq>hine. 

East  Indian  opium  is  remarkable  for  its  low  percentage  of  mor])hini , 
*  circumstance  which  we  think  is  attributable  in  part  to  climate  and  in 
J*rt  to  a  method  of  collection  radically  defective.  It  is  scarcely 
ioncieivable  that  the  long  period  during  which  the  juice  remains  in  a 
»et  state, — always  three  to  four  weeks,— does  not  exercise  a  destructive 
iction  on  its  constituents. 

*  Si-hrofl^     AuMUUung»bericht,     Arznei'  *  Monogmpkie  dc9  (fpiums  tie    V Empire 
^a*.'rm^  p.  31.                                                           Ottoman   envoyis  <l  C Exposition   de   Parity 

«  Jm  Jumm,  #/  Pharm.  xriii.  (1870)  124.       1867. 

*  S^htt  kUtariqm  tur  topium  indigine,  *  Joum,  df  Pharm.  xxxix.  (1861)  163. 
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According  to  Eatwell  ^  the  percentage  of  moi^hine  in  the  samples  of 
Benares  opium  officially  submitted  for  analysis  gave  the  following 
averages : — 

1846-46  184S-47  1847-48  1848-49 

2-48  2-38  2-20  3*21 

The  same  observer  has  recorded  the  results  of  the  examination 
of  freshly  collected  poppy-juice,  which  in  three  instances  afforded 
respectively  1*4,  SOB,  and  2*89  per  cent,  of  morphine,  reckoned  on 
the  material  deprived  of  water ;  but  the  conditions  under  which  the 
experiments  were  made  appear  open  to  great  objection.* 

Such  very  low  results  are  not  always  obtained  from  East  Indian  opium. 
In  a  sample  from  Khandesh  furnished  by  the  Indian  Museum,  we  found 
607  of  morphine.     Solly  from  the  same  kind  obtained  about  7  per  cent 

Patna  Garden  Opiuvi  which  is  the  sort  prepared  exclusively  for 
medicinal  use,  afforded  us  8*6  per  cent,  of  purified  morphine  and  4  per 
cent,  of  narcotine.'  Guibourt  obtained  from  such  an  opium  7*72 
per  cent.  Christison  from  a  sample  sent  to  Duncan  of  Edinbuigh  in 
1830,*  9*50  per  cent,  of  hydrochlorate  of  morphine. 

Samples  from  the  Indian  Museum  placed  at  our  disposal  by  Dr. 
J.  Forbes  Watson  gave  us  the  following  percentages  of  morphine:— 
Medical  {hidian)  Opium,  1852-53,  portion  of  a  square  brick,  4*3 ; 
Garden  Behar  Opium,  4*6 ;  Ahkdri  Provision  Opium,  Patna,  No.  5380, 
3*5 ;  Sind  Opmm,  No.  28,  38  ;  Opium,  Hyderabad,  Bind,  3*2  (and  54 of 
narcotine) ;  Mahoa  Opium,  6*1. 

With  regard  to  the  percentage  of  morphine  in  Chinese  Opium,  the 
following   data   have   been   obligingly  furnished   to  us  by  Mr.  T.  W- 
Sheppard,  F.C.S.,  Opium  Examiner  to  the  Benares  Opium  Agency,  of 
analyses  made  by  himself  from  samples  of  the  drug  procured  in  China^ 
by  Sir  R  Alcock  : — Szechuen  opium,  2*2  ;  Kweichow,  2-5  ;  Yunnan,  41  ; 
Kansu,  5*1  per  cent.     Mr.  S.  informs  us  that  Dr.  Eatwell  obtained  in 
1852  from  Szechuen  opium   3*3,  and  from  Kweichow  opium  6*1  *  p^ 
cent. — the  opium  in  all  instances  being  reckoned  as  dry.      The  samples 
examined   by   Mr.   S.   contained   86   to   95   per   cent,   of  dry  opium, 
and  yielded  (undried)  36  to  53  per  cent,   of  extract  soluble  in  cold 
water.     The  proportion  of  morphine  in  the  sample  of  Chinese  opiuDfl 
analysed  by  Dr.  Jamieson  (p.  51)  was  nearly  7*2  per  cent,  calculated  on 
the  dry  drug. 

Pseudomorphine — occurs  only  in  very  small  quantity.  Hesse  found 
it  in  some  sorts  of  opium  to  the  extent  of  002  per  cent, — in  others 
still  less. 

Codeine — has  been  found  in  Smyrna,  French  and  Indian  opium,  but 
only  to  the  extent  of  1  to  |  per  cent.  T.  and  H.  Smith  give  the  propor- 
tion in  Turkey  opium  as  0  3  per  cent.® 

Thehaiiie — which  has  likewise  been  obtained  from  French  opium, 
amounts  in  Turkey  opium  according  to  Merck  to  about  1  per  cent  to 
the  latter  sort  T.  and  H.  Smith  found  only  about  0*15  per  cent.,  but  of 

^  Phami.  Joum.  xi.  (1852)  361.  It  is  in  rectangular  tablets  24  inches  sqnm 

'  In  one  case  the  juice  was  aUowed  to  and  J  of  an  inch  thick,  cased  iu  wax. 

stand  iu  a  basin  from  23rd  Feb.  to  7tli  May,  *  The  actual  specimen  is  in    the    Kew 

being  "  occasionally  stirred  " !  Museum. 

'  This  drug  made  in  1838  came  from  the  ^  This  sample,  the  richest  of  all  in  mor- 

Apothecary -General,  Calcyiitta,  and  was  pre-  phine,  is  noted  as  of  "  2nd  qunlUyJ* 

sented  by  Christison  to  the  Kew  Museum.  *  Pharm.  Joum.  vii.  (1866)  188. 
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Paffaverine — in  the  same  drag,  1  per  cent. 

yarrotine— exists  in  opium  in  widely  diiferent  proportions  and  often 
i  considerable  abundance.  Thus  Schindler  obtained  from  a  Smyrna 
l»ium  yielding  10*30  per  cent,  of  morphine,  1*30  per  cent,  of  narcotine. 
>iltz  analysed  an  oriental  opium  which  afforded  9*25  per  cent  of  morphine 
nd  7'i^fO  of  narcotine.  Keveil  obtained  from  Persian  opium  not  rich  in 
ior]ihine,  from  half  as  much  to  twice  as  much  narcotine  as  morphine. 
lie  utmost  of  narcotine  was  9*90  per  cent  We  have  found  in  German 
pium  of  indubitable  purity  *  10*9  per  cent  of  narcotine. 

Kast  Indian  opium  was  found  by  Eatwell  always  to  afford  more  nar- 
otine  than  morphine, — frequently  twice  as  much.  Tlie  sample  from 
ihandesh  referred  to  on  the  opposite  page,  afforded  us  7*7  per  cent  of 
^ore  narcotine. 

French  opium  collected  from  the  Parol  osilUl  sometimes  affords  neither 
larcutine,  thebaine,  or  narceine.' 

Sarreine — Of  this  substance  Couerlnj  found  in  opium  0*1  per  cent ; 
r.  and  H.  Smith  0*02  and  Schindler  0*71. 

Cfyptopuie— exists  in  opium  in  very  small  projwrtiou.  T.  and  H. 
»miih  state  that  since  the  alkaloid  first  came  under  their  notice,  they 
Ave  collected  of  it  altogether  about  5  ounces  in  the  form  of  hydrochlorate, 
nd  this  small  quantity  in  operating  on  many  thousands  of  pounds  of 
piuni.  liut  they  by  no  means  assert  that  the  whole  of  the  cryptopine 
ms  (»htaiued. 

Rhaeaduu — is  also  found  only  in  exceedingly  minute  quantity. 

Meconic  Acid — If  the  average  amount  of  morphine  in  opium  be 
Estimated  at  15  per  cent,  and  the  alkaloid  be  supposed  to  exist  as  a 
ribisic  meconate,  it  would  require  for  saturation  3*4  per  cent,  of  meconic 
<:id  Wittstein  obtained  rather  more  than  3  per  cent,  T.  and  H.  Smith 
^  per  cent,  and  Dechanues  4*33.  The  quantity  of  acid  required  to  unite 
■ith  the  other  bases  assuming  them  to  exist  as  salts  can  be  but  extremely 
imall. 

Estimation  of  Morphine  in  Opium — Tlie  practical  valuation  of 
opiom  turns  in  the  first  instance  upon  the  estimation  of  the  water  pre^ieut 
^Q  the  drug  (p.  53)  and  in  the  second  upon  the  proportion  which  the 
iitier  contains  of  morphine.' 

The  first  question  is  determined  by  exposing  a  known  (piautity  of 
the  dmg  di\nded  into  small  slices  or  fragments  to  the  heat  of  a  water- 
Wh  until  it  cease  to  lose  weight. 

For  the  estimation  of  the  morphine  many  processes  have  l>een  devised, 
W  none  is  perfectly  satisfactory.  That  which  we  recommend  is  tims 
pwforaied : — Take  of  opium  previously  drieil  at  IW^  C,  7  to  10  gnuimit\s, 
^x  it  with  thrice  its  weight  of  coarsely-powdered  pumice,  and  pack  the 
^ture  in  a  percolation-tube.  Then  remove  by  boiling  ether  the 
^^•otine  together  with  wax  and  colouring  matter.     The  residue  should 


'  <  oIWt««l  bj  BUtx  and  obligingly  plACtil 
•;  BIT  du|KJial  by  bU  •on.— F.  A.  Y. 

'^  Tbr  tuteinrot  of  BUu  that  an  opium 
•W>t^  ty  himself  from  poppies  grown  at 
Krfzr.  tfluril««l  33  per  cent,  of  narcotine  in 
*  MBtrary  to  the  experience  of  all  other 
'i'MUCA  that  ve  cannot  ar(*«mt  it  as  certain. 
Thr  laae  moat  br  MUil  of  OhnNtiaon's  dis- 
v^vrr?  of  an  optnm  yielding  S  per  cent,  of 


co<leine,  and  of  Mulder'^  ajotertiou  r\*!i|M>oting 
an  opium  giving  6  to  13  {kt  cent,  of  n^r- 
Cfint*. 

'In  selecting  a  saniplt*  for  analvMH,  carv 
should  be  taken  that  it  fairly  n^pre^Mitf  the 
bulk  of  the  drug.  W<^  prefer  to  t.ike  a 
little  piei'c  from  ciu:h  of  several  Iuui|i«,  mix 
them  in  a  niurtar,  and  weigh  from  the  mixed 
sample  the  require<l  «|nantity. 
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be  next  moistened  (it  may  remain  in  the  tube)  with  a  very  little  spirit  of 
wine  (0*822),  and  exhausted  with  water.  The  solution  is  usually  a  little 
acid :  if  otherwise,  the  water  used  should  be  very  slightly  acidulated 
with  acetic  acid.  The  solution  should  be  equal  to  about  20-  times  the 
weight  of  the  opium ;  it  is  to  be  mixed  with  ammonia,  used  as  little  in 
excess  as  ])ossible.  After  a  repose  of  a  day  or  two,  the  morphine  will  be 
found  in  crystals  attached  to  the  sides  and  bottom  of  the  glass.  It  may 
be  dried  and  weighed  as  crude  niorphiney  yet  ought  to  be  re-crj'stallized 
from  boiling  spirit  of  wine  (0*822),  at  least  once. 

There  are  three  principal  difficulties  in  this  process: — 1.  It  is  not 
easy  to  remove  the  whole  amount  of  narcotine  and  wax.  2.  It 
is  even  less  easy  to  extract  the  morphine  with  as  little  wacer  as  one 
would  desire ;  and  by  using  much  water,  the  bulk  of  the  solution  is 
inconveniently  increased  and  has  then  to  be  reduced  by  evaporation, 
which  is  better  avoided.  3.  The  purification  of  the  crude  morphine  is 
necessary  yet  occasions  inevitable  loss. 

These  sources  of  error  should  be  kept  in  view  and  avoided  as  much  as 
possible. 

Commepce — By  official  statistics  it  appears  that  the  quantity  of 
opium  imported  into  the  L^nit^d  Kingdom  in  1872  was  356,2111b., 
valued  at  £361,503.  The  imports  from  Asiatic  and  European  Turkey  are 
stated  in  the  same  tables  thus  : — 

1868  1869  1870  1871  1872 

3:7,133tb.      •203,5461b.       276.691tb.       492,8551b.       325,5721b. 

It  is  thus  evident  that  the  drug  used  in  Great  Britain  is  chiefly 
Turkish.  The  import  of  opium  from  Persia  has  been  very  irregular.  In 
1871,  21,8941b.  are  reported  as  received  from  that  country ;  in  1872,  none. 
Except  that  a  little  Malwa  opium  has  occasionally  been  imported,  it 
may  be  asserted  that  the  opium  of  India  is  entirely  unknown  in  the 
English  market,  and  that  none  of  it  is  to  be  found  even  in  London  in  the 
warehouse  of  any  druggist. 

Uses — Opium  possesses  sedative  powers  which  are  universally 
known.  In  the  words  of  Pereira,  it  is  the  most  important  and  valuable 
medicine  of  the  whole  Materia  Medica ;  and  we  may  add,  the  source 
by  its  judicious  employment  of  more  happiness  and  by  its  abuse  of  more 
misery  than  any  other  drug  employed  by  mankind. 

Adulteration — The  manifold  falsifications  of  opium  have  been 
already  noticed,  and  the  method  by  which  its  most  important  alkaloid 
may  be  estimated  has  been  pointed  out.  Moreover  as  already  stat^' 
neither  tannic  acid  nor  starch  ever  occur  in  genuine  opium  ;  and  the 
proportion  of  ash  left  upon  the  incineration  of  a  good  opium  does  not 
exceed  4  to  8  per  cent,  of  the  dried  drug.  Another  criterion  is  aflforded 
by  the  amount  soluble  in  cold  water  which  ought  to  exceed  55  per  cent, 
reckoned  on  dry  opium.  Finally,  if  we  are  correct,  the  gum  contained  ii' 
pure  opium  is  distinct  from  gum  arabic,  being  precipitable  by  neutral 
acetate  of  lead.  If  we  exhaust  with  water  opium  falsified  with  gum 
arabic,  the  mucilage  peculiar  to  opium  will  be  precipitated  by  neutral 
acetate  of  lead,  the  liquid  separated  from  the  precipitate,  will  still  cou' 
tain  the  gum  arabic  which  may  be  thrown  down  by  alcohol.  If  guui 
is  present  to  some  extent,  an  abundant  precipitate  is  produced. 
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CRUCIFERiE. 

SEMEN  SINAPIS  NIGRiG. 

odt,  Brovm  or  Red  MvMarJ;  F.  Moutarde  noire  ou  grise;  G.Schwarzer  Senf, 

Botanical  Origin — Brassica  nigra  Koch  {Sinapis  nigra  L.).  Black 
ustard  is  found  wild  over  the  whole  of  Europe  excepting  the  extreme 
>rth.  It  also  occurs  in  Northern  Africa,  Asia  Minor,  the  Caucasian 
gion.  Western  India,  as  well  as  in  Southern  Siberia.  By  cultivation, 
hich  is  conducted  on  a  large  scale  in  many  countries  (as  Alsace, 
ohemia,  Holland,  England  and  Italy),  it  has  doubtless  been  diffused 
iroQgh  regions  where  it  did  not  anciently  exist.  It  has  now  become 
Aturalized  both  in  North  and  South  Americtu 

History — Mustard  was  well  known  to  the  ancients.  Theophrastus 
nentions  it  as  Ndtri;, — Dioscorides  as  \a7r1;  or  JSiKi/iri.  .Pliny  notices 
iree  kinds  which  have  been  referred  by  Fc^e  ^  to  Brassica  nigra  Koch, 
ft  alba  Hook.  f.  et  Th.,  and  to  a  South  European  species,  Diplotaxin 
rrueoidejt  DC.  [Sinapis  enicoidcs  L).  The  use  of  mustard  seems  up  to 
this  period  to  have  been  more  medicinal  than  dietetic.  But  from  an 
pdict  of  Diocletian,  a.d.  301*  in  which  it  is  mentioned  along  with 
alimentary  substances,  we  must  suppose  it  was  then  regarded  as  a  con- 
diment at  least  in  the  eastern  parts  of  the  Roman  Empire. 

In  Europe  during  the  middle  ages  mustard  was  a  valued  accom- 
p^iment  to  food,  especially  to  the  salted  meat  which  constituted  a  larce 
portion  of  the  diet  of  our  ancestors  during  the  winter.'  In  household 
<kocoants  of  the  I3th  and  14th  centuries,  mustard  under  the  name  of 
Senapium  is  of  constant  occurrence. 

Mustard  was  then  cultivated  in  England,  but  not  as  it  would  seem 
^extensively.  The  price  of  the  seed  between  a.d.  1285  and  1395 
viried  from  U.  3</.  to  6.<.  8^/.  per  quarter,  but  in  1347  and  1376  it  was 
*5hij;has  15*.  and  I65*  In  the  accounts  of  the  abbey  of  St  Germain- 
'JM-Pn'*s  in  Paris,  commencing  A.D.  800,  mustard  is  specifically  men- 
tioned as  a  regular  part  of  the  revenue  of  the  convent  lands.^ 

Production — Mustard  is  grown  in  England  only  on  the  richest 
^Dnvial  soils,  and  chiefly  in  the  counties  of  Lincolnshire  and  Yorkshire. 
^'ctv  good  seed  is  produced  in  Holland. 

Description — The  pod  oiBrassica  nigra  is  smooth,  erect,  and  closely 
pf^jed  against  the  axis  of  the  long  slender  racema  It  has  a  strong 
^ne  on  each  of  its  two  valves  and  contains  in  each  cell  from  4  to  6 
spherical  or  slightly  oval  seeds.  The  seeds  are  about  ^V  of  an  inch  in 
'iitmeter  and  g^ff  of  a  grain  in  weight ;  they  are  of  a  dark  reddish-brown. 
The  surfece  is  reticulated  with  minute  pits,  and  often  more  or  less 
ftJTered  with  a  whitish  i>ellicle  which  gives  to  some  seeds  a  grey  colour.* 

'  BctMnt^uf  tt  Mtitifrf  Mid.  df  Plin^^  ii.  *  Ro^rx,  HiM.  of  Agriculturt  and  Friets 

•l*«  4K.  in  Entilami,  i.  (18««^  2J3. 

*  MomiDvn  in  B^richlr.  .  .  d,  (^ft^ll.  d,  »  (tuennl,  Pohfptupu  dt  l*AhU  Irmincn, 
^mtnacka/Un  r«  Xn>:iV.  1851.  1— bO.  Paris,  i.  (1844)  716. 

*  EBfloAed  pftftan*  Und  in  Kngland  wm  '  The  my  colour  nf  the  need  which  i* 
"■>*.  tad  there  vm  bat  scanty  proviaiou  for  «ttribat«(T  to  rain  during  the  riivning,  ii 
TXavriiiK  ituck  throogh  the  winter,  root  very  detrimental  to  its  ralue.  The  great 
'^  bnu  unknown.     Hent^  in  NoTember  aim  of  the  grower  is  to  produce  seed  of  a 


^«  WM  a  KtBeral  slanghtering  of  sheep      bright  re«ldiflh  bmwn.  with   no  grer  iee<l 
■■^eini,  tlie  fleah  of  which  wa^  salted  for      ititermixe«r 


rjf#f 


G2  CRUCIFERM, 

• 

The  testa  which  is  thin,  brittle  and  translucent  encloses  an  exalbnmi- 
nous  embryo  having  two  short  cotyledons  folded  together  longitudinally 
and  forming  a  sort  of  trough  in  which  the  radicle  lies  bent  up.    The 
embryo  thus  coiled  into  a  ball  completely  fills  the  testa ;  the  outer 
cotyledon  is  thicker  than  the  inner,  which  viewed  in  transverse  section 
seems  to  hold  the  radicle  as  a  pair  of  forceps.     The  seeds  when  pul- 
verized have  a  greenish  yellow  hue.     Masticated  they  have  for  an 
instant  a  bitterish  taste  which  however  quickly  becomes  pungent 
When  triturated  with  water  they  afford  a  yellowish  emulsion  emitting  a 
pungent  acrid  vapour  which  affects  the  eyes,  and  has  a  strong  acid 
reaction.    The  seeds  powdered  dry  have  no  such  pungency.     When  the 
seeds  are  triturated  with  solution  of  potash,  the  pungent  odour  is  not 
evolved ;  nor  when  they  are  boiled  in  water.     Neither  is  the  acridity 
developed  on  triturating  them  with  alcohol,  dilute  mineral  acids,  or 
solution  of  tannin,  or  even  with  water  when  they  have  been  kept  in 
powder  for  a  long  time. 

Microscopic  Structure — The  whitish  pellicle  already  mentioned, 
which  covers  the  seed,  is  made  up  of  hexagonal  tabular  cells.  The 
epidermis  consists  of  one  row  of  densely  packed  brown  cells,  radially 
elongated  and  having  strong  lateral  and  inner  wills.  Their  outer  walk 
on  the  other  hand  are  thin  and  not  coloured  they  are  not  clearly 
obvious  when  seen  under  oil,  but  swell  up  very  considerably  in  pre- 
sence of  water,  emitting  mucilage.  Seeds  immersed  in  water  become 
therefore  covered  with  a  glossy  envelope,  levelling  down  the  superficial 
inequalities,  so  that  the  wet  seed  appears  smooth.  The  tissue  of  the 
cotyledons  exhibits  large  drops  of  fatty  oil  and  granules  of  albumin. 

Chemical  Composition — By  distilling  brown  mustard  with  water, 
the  seed  having  been  previously  macerated,  the  pungent  principle, 
Essential  Oil  of  Mustard,  is  obtained. 

The  oil,  which  has  the   composition  C*H^NS  or  ^3^^  \  S   (alW 

sulphocyanide),  boils  at  148°  C. ;  it  has  a  sp.  gr.  of  1*017,  no  rotatory 
power,  and  is  soluble  without  coloration  or  turbidity  in  three  times  its 
weight  or  more  of  cold  strong  sulphuric  acid.  To  this  oil  is  due  the 
pungent  smell  and  taste  of  mustard  and  its  inflammatory  action  on  the 
skin.  As  already  pointed  out,  mustard  oil  is  not  present  in  the  diy 
seeds  but  is  produced  only  after  they  have  been  comminuted  and  mixed 
with  water,  the  temperature  of  which  should  not  exceed  50"*  C. 

The  remarkable  reaction  which  gives  rise  to  the  formation  of  mustard 
oil  was  explained  by  Will  and  Korner  in  1863.  They  obtained  from 
mustard  a  crystallizable  substance,  then  termed  Myrormtt  of  potassium^ 
now  called  Sinifp^in.  It  is  to  be  regarded,  according  to  the  admirable 
investigations  of  these  chemists,  as  a  compound  of 

Sulphocyanide  of  allyl  or  mustard  oil      .  C*  H^       NS 

Bisulphate  of  potassium H        KS     0* 

Sugar  (dextroglucose)        C®  H*^  0^ 

so  that  the  formula  C^^  W^  KNS^  0^^ 
is  that  of  sinigrin.     It  does  in  fact  split  into  the  above-mentioned  thre^ 
substances  when   dissolved  in  water  and  brought   into   contact  witl^ 
Mifrosin. 
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s  albuminous  body  discovered  by  Bussy  in  1839,  but  the  com- 
1  of  which  has  not  been  made  out,  likewise  undergoes  a  certain 
>06ition  under  these  circumstances.  Sinigrin  may  likewise  l)e 
K>8ed  by  alkalis  and,  according  to  Ludwig  and  Lange,  by  silver 
These  chemists  obtained  sinigrin  from  the  seeds  in  the  pro- 
of 0*5  per  cent. ;  Will  and  Kdmer  got  0*5  to  0*6  per  cent.  The 
ion  of  the  substance  is  therefore  attended  with  great  loss,  as  the 
im  yield  of  volatile  oil,  042  per  cent,  indicates  2*36  of  potassium 
tte. 

\  aiiueous  solution  of  myrosin  coagulates  at  CO""  C.  and  then 
s  inactive  :  hence  mustard  seed  which  has  been  heated  to  100"  C. 
been  roasted  yields  no  volatile  oil,  nor  does  it  yield  any  if 
ed  and  introduced  at  once  into  boiling  water.  The  proportion  of 
n  in  mustard  has  not  been  exactly  determined.  The  total  amount 
)gen  in  the  seed  is  2*9  per  cent  (Hoffmann)  which  would  corre- 

0  18  per  cent,  of  myrosin,  supposing  the  proportion  of  nitrogen  in 
bstance  to  be  the  same  as  in  albumin,  and  the  total  quantity  of 
n  to  belong  to  it.  Sometimes  black  mustard  contains  so  little  of 
an  emulsion  of  white  mustard  requires  to  be  added  in  order  to 
)  all  the  volatile  oil  it  is  capable  of  yielding. 

emulsion  of  mustard  or  a  solution  of  pure  sinigrin  brought  into 
.  with  myrosin,  frequently  deposits  sulphur  by  decomposition  of 
rl  sulphocyanide,  hence  crude  oil  of  mustard  sometimes  contains 
derable  proportion  (even  half)  of  AUyl  ajanxAt,  C*H*N,  distin- 

1  by  its  lower  sp.  gr.  (0*839)  and  lower  boiling  i>oint  (118**  C). 

!  seetls,  roots,  or  herbaceous  part  of  many  other  plants  of  the  order 
rut  yield  a  volatile  oil  composed  in  part  of  mustard  oil  and  in  part 

sulphide  C*ir^  =  pju 5  j-  S,  which  latter  is  likewise  obtainable 

e  bull)s  of  garlic.  Many  Cruciferct  afford  from  their  roots  or  seeds 
or  solely  oil  of  mustard,  and  from  their  leaves  oil  of  garlick.  As 
T  plants,  the  root^  of  Rt^teda  luiea  L.  and  R.  luUola  L  have 
lown  by  Volhard  (1871)  to  affonl  oil  of  mustard.^ 
r  artificial  preparation  of  mustard  oil  was  discovered  in  1855  by 
ind  at  the  same  time  also  by  Berthelot  and  De  Luca. 
stard  submitted  to  pressure  affonls  about  23  per  cent.*  of  a  mild- 
.  inodorous,  non-drj'ing  oil,  solidifying  when  cooled  to  - 17*5*'  C. 
Qtisting  of  the  glycerin  compounds  ojf  stearic,  oleic  and  Erttcic  or 
•  Arid,  Tlie  last-named  acid,  C^H**0-,  occurs  also  in  the  fixed 
rhite  mustard  and  of  rape,  and  is  homologous  with  oleic  acid. 
fl849)  has  pointed  out  the  existence  of  another  body,  SinapoUic 
-'•H*0*,  which  occurs  in  the  fixed  oil  of  both  black  and  white 
tl. 

ftard  seed  when  ripe  is  devoid  of  starch  ;  the  mucilage  which  its 
mis  affords  amounts  to  19  per  cent,  of  the  seed  (Hoffinann).  Tlie 
iMtituents  amounting  to  4  per  cent,  consist  chiefly  of  the  phos- 
t  of  calcium,  magnesium,  and  jiotassium. 

•cs — Blark  mustard  is  employed  in  the  form  of  poultice  as  a  powerful 
1*1  stimulant ;  but  it  is  rarely  used  in  its  pure  state  as  the  Flour  of 

'  •*••  Mmdix  Arwtcraeitr,  p.  fis.  «  I  hive  obtainfd  as  much  as  83 •Sp<»r crnt. 

1«y  m«*«D«  of  bnilifi);  rthrr.  —  F.  A.  r. 
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Mustard  prepared  for  the  table,  which  contains  in  addition  white  mus- 
tard, answers  perfectly  well  and  is  at  hand  in  every  house.^ 

The  essential  oil  of  mustard  dissolved  in  spirit  of  wine  is  occasionally 
prescribed  as  a  liniment. 

Substitute — Brassica  juncea  Hook.  f.  et  Th.  {Sinapis  jn^ncea  L.)  is 
extensively  cultivated  throughout  India  (where  B,  nigra  is  rarely  grown), 
Central  Africa,  and  generally  in  warm  countries  where  it  replaces  £ 
nigra  and  is  applied  to  the  same  uses.     Its  seeds  constitute  a  portion  of 
the  mustard  of  Europe,  as  we  may  infer  from  the  fact  that  British  India 
exported  in  the  year  1871—72,  of  "  Mustard  seed'*  1418  tons,  of  which 
790  tons  were  shipped  to  the  United  Kingdom,  and  516  tons  to  France.* 
B.  juncea  is  largely  grown  in  the  south  of  Eussia  and  in  the  steppes 
north-east  of  the  Caspian  where  it  appears  to  flourish  particularly  weD 
in  the  saline  soil.    At  Sarepta  in  the  Government  of  Saratov,  an  esta- 
blishment has  existed  since  the  beginning  of  the  present  century  where 
this  sort  of  mustard  is  prepared  for  use  to  the  extent  of  800  tons  of  seed 
annually.    The  seeds  make  a  fine  yellow  powder  employed  both  for 
culinary  and  medicinal  purposes.     By  pressiu^  they  yield  more  than 
20  per  cent,  of  fixed  oil  which  is  used  in  Eussia  like  the  best  olive  oil 
The  seeds  closely  resemble  those  of  B.  nigra  and  afford  when  distilled 
the  same  essential  oil 
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White  Mustard;  F.  Moutarde  blanche  ou  Anglaisc;  O.  Weisser  Senf. 

Botanical  Origin — Brassica  alba  Hook.  f.  et  Th.  {Sinapis  alba  t) 
This  plant  appears  to  belong  to  the  more  southern  countries  of  Europe 
and  Western  Asia.  According  to  Chinese  authors.^  it  was  introduced  into 
China  from  the  latter  region.  Its  cultivation  in  England  is  of  recent 
introduction,  but  is  rapidly  extending.**  The  plant  is  not  uncommon  »• 
a  weed  on  cultivated  land. 

History— White  mustard  was  used  in  former  times  indiscriminately 
with  the  brown.  In  the  materia  medica  of  the  Lcmdon  PharmacofO^ 
i)f  1720  the  two  sorts  are  separately  prescribed.  The  important  chemic^ 
distinction  between  them  was  first  made  known  in  1831  by  Boutroi*' 
Charlard  and  Eobiquet.* 

Production — Wliite  mustard  is  grown  as  an  agricultural  crop  **■ 
Essex  and  Cambridgeshire. 

Description — Brassica  alba  differs  from  B.  nigra  in  having  the  po^ 
bristly  and  spreading.  They  are  about  an  inch  long,  half  the  1©^?^ 
being  occupied  by  a  flat  veiny  beak.  Each  pod  contains  4  to  6  yellowisJ* 
seeds  about  -jV  of  an  inch  in  diameter  and  yV  of  ^  grain  in  weight.  Tb^ 
brittle,  nearly  transparent  and  colourless  testa  encloses  an  embryo  of  ^ 
bright  pure  yellow  and  of  the  same  structure  as  that  of  black  mustard" 

* 

'  The  l»'st  FJour  nf  }fnftard  such  us  is  •  Annual  Statement  of  thr  TfXide  and  Kof*^ 

mii'le  by  tho  lar<;o  manufacturers,  (;outain»  gatian  of  British  India,  CulcutU,  1872.  6^ 

nothing  hut  brown  and  white  nmstnrd  seeds.  *  Bretschneider,  Study  of  Chifum  B(ita0' 

But  the  lower  and  cheaper  qualities  tua<le  hy  fVorks,  1870.  17. 

the  same  firms  contain  flour,  tumfteric,  and  *  Morton's    Cyclop,    of    Agrieulkurt,   ^ 

capsicum.      Unmixed  flour  of  Black  Mus-  (185.5)  440. 

tard  is  however  kept  for  those  who  care  to  '  Journ,  dc  Pharm,  xvii.  (1881)  279. 
ptirchase  it. 
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lie  surface  -of  the  testa  is  likewise  pitted  in  a  reticulate  manner  but  so 
inely  that  it  appears  smooth  except  under  a  high  magnifying  power. 

When  triturated  with  water  the  seeds  form  a  yellowish  emulsion  of 
ery  punpent  taste,  but  it  is  inodorous  and  does  not  under  any  circum- 
tances  yield  a  volatile  oil.  The  powdered  seeds  made  into  a  paste  with 
old  water  art  as  a  highly  stimulating  cataplasm.  The  entire  seeds 
idd  to  cohl  water  an  abundance  of  mucilage. 

Microscopic  Structure — Tlie  epidermal  cells  of  white  mustard 
flbrd  a  good  illustration  of  a  mncilage-yielding  layer  such  as  is  met 
rith  under  many  variations,  in  the  seeds  of  numerous  planU.  The 
aticle  consists  of  large  vaulted  cells,  exhibiting  very  regular  hexagonal 
otlines  when  cut  across.*  Tlie  inner  layer  of  the  epidermis  is  made  up 
f  thin-walled  cells,  which  when  moistened  swell  and  give  off  the  muci- 
ige.  In  the  drj*  state  or  seen  under  oil,  the  outlines  of  the  single  cells 
f  this  layer  are  not  distinguishable.  The  tissue  of  the  cotyledons  is 
oaded  with  drops  of  fatty  oil  and  with  granular  albuminoid  matter; 
tarch  which  is  prr^sent  in  the  seed  while  young,  is  altogether  absent 
rhen  the  latter  reaches  maturitv. 

Chemical  Composition — Wliite  mustard  deprived  of  fatty  oil  yields 
to  boiling  alcohol  colourless  cr}'stals  of  Sinalbin,  an  indifferent  substance, 
Milily  soluble  in  cold  water,  but  sparingly  in  cold  alcohol.  From  the  able 
investigations  of  Will  (1870)  it  follows,  that  it  is  to  be  regarded  as 
composed  of  tliree  bodies,  namely  : 

Sulphocyanate  of  Acrinyl C*    IF   X    S    O 

Sulphate  of  Sinapine C»«  H^*  N    S    0» 

Sugar (.*«    IP-  0« 

so  that  the  formula  C«>  H«  N^  S«  0»« 
i^resents  according  to  Will  the  composition  of  sinalbin.  It  is  actually 
ittolved  into  these  three  substances  when  placed  at  ordinary  tempera- 
<w«».  in  contact  with  water  and  Mt/rosin,  the  latter  of  which  is  a  con- 
stituent of  white  mustard  as  well  as  of  brown  (p.  63).  The  liquid 
keoiines  turbid,  the  first  of  the  above-named  substances  separates 
(together  with  coagulated  albumin)  as  an  oily  liquid,  not  soluble  in 
Wer.  but  dissolving  in  alcohol  or  ether.  This  Sulphoci/anate  of  Acrinyl 
i*  the  rubefacient  and  vesicating  principle  of  white  mustard.  It  does 
^^  pre-exist,  as  shown  by  Will,  in  the  seed  and  cannot  be  obtained  by 
^ii^tillation.  By  treating  it  with  a  salt  of  silver,  Will  obtained  crj'stals 
'jf  CTani<ie  of  acrinyl,  O*H'N0 :  by  warming  it  (or  sinalbin  itself,  or 
•a  alcoholic  extract  of  tl>e  seed)  with  caustic  potash,  sulphocyanide  of 
P<Hiffiium  is  produced.  The  presence  of  the  latter  may  Ik;  indicated 
bidding  a  drop  of  perchloride  of  ii-on,  when  a  blood-reii  coloration  will 
be  produced.^ 

Sulpkatf  of  Sirutpinf  imparts  to  the  emulsion  of  white  mustanl.  in 
•Wch  it  is  formed,  an  acid  reaction.  Sinapine  is  itself  an  alkaloid,  which 
ku  Dot  yet  been  isolated,  as  it  is  verj'  liable  to  change.  Thus  its  solution 
on  addition  of  a  trace  of  alkali  immediately  assumes  a  bright  yellow 
coloiir  indicating  decomposition,  and  a  similar  coloiu*  is  pnxluced  in  an 
iqueoos  extract  of  the  seed. 

*  1b  iateravtiiig  object  for  the  polirizing      siilphocyauidr  ii  readily  soluble  in  ether,  yet 

h)  the  raju>  o^  white  muntAnl  i^e  find  it  nU 


*  Tbe  rtd  conpoand  tbas  formed  with      tu  bv  m*. 

r 
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The  above  statements  show,  that  the  chemical  properties  of  sinalbin 
and  its  derivatives  correspond  closely  with  those  of  sinigrin  (p.  62)  and 
the  substances  which  make  their  appearance  in  an  emulsion  of  black 
mustard. 

The  other  constituents  of  white  mustard  seed  are  nearly  the  same  as 
those  of  black.  The  fat  oil  appears  to  yield  in  addition  to  the  acids 
mentioned  at  p.  63,  Benic  AM,  C®H**0*.  White  mustard  is  said  to 
be  richer  than  black  in  mjrrosin,  so  that,  as  explained  in  the  previoos 
article,  the  pungency  of  the  latter  may  be  often  increased  by  an  addition 
of  white  mustard.  By  burning  white  mustard  dried  at  100**  C,  with 
soda-lime,  we  obtained  from  420  to  4*30  per  cent,  of  nitrogen,  answe^ 
ing  to  about  28  per  cent,  of  protein  substances.^  The  fixed  oil  of  the 
seed  amounts  to  22  per  cent.  The  mucilage  as  yielded  by  the  epidermis 
is  precipitable  by  alcohol,  neutral  lead  acetate,  or  ferric  chloride,  and 
is  soluble  in  water  after  drying. 

Erudn  and  Sinajnc  Acid  mentioned  by  Simon  (1838)  ^  as  peculiar 
constituents  of  white  mustard  are  altogether  doubtful,  yet  may  deserve 
further  investigation.  The  sinapic  acid  of  Von  Babo  and  Hirschbronn' 
(1852)  is  a  product  of  the  decomposition  of  sinapine. 

Uses — White  Mustard  seeds  reduced  to  powder  and  made  into  * 
paste  with  cold  water  act  as  a  powerful  stimulant  when  applied  to  the 
skin,  notwithstanding  that  such  paste  is  entirely  wanting  in  essential  oO- 
But  for  sinapisms  they  are  actually  used  only  in  the  form  of  the  FUwrcf 
Micstard  which  is  prepared  for  the  table  and  which  contains  also  Brown 
Mustard  seed. 

RADIX   ARMORACIiE. 

Horfie-radish  ;  F.  Raifort  [i.e.  racine  forte),  Oran  de  Bretagne; 

G.  Meerrettig. 

Botanical  Origin — Cochlearia  Armorada  L.,  a  common  perennial 
with  a  stout  tapering  root,  large  coarse  oblong  leaves  with  long  stalks,  and 
erect  flowering  racemes  2  to  3  feet  high.  It  is  indigenous  to  the  eastern 
parts  of  Europe,  from  the  Caspian  through  Eussia  and  Poland  to 
Finland.  In  Britain  and  in  other  parts  of  Europe  to  the  polar  cirde, 
it  occurs  cultivated  or  semi- wild. 

History — The  vernacular  name  Armon  is  stated  by  Pliny*  to  be 
used  in  the  Pontic  regions  to  designate  the  Arnwracia  of  the  EomanB* 
the  Wild  Radish  (paff>av\^  aypia)  of  the  Greeks,  a  plant  which  cannot 
be  positively  identified  with  that  under  notice. 

Horse-radish  is  called  in  the  Eussian  language  Chren,  in  Lithuania^ 
KrcTiai,  in  lUyrian  Krcn,  a  name  which  has  passed  into  several  German 
dialects,  and  as  Cran  or  Cranson  into  French. 

From  these  and  similar  facts,  De  CandoUe  ^  has  drawn  the  con- 
clusion that  the  propagation  of  the  plant  has  travelled  from  Eastern  tD 
Western  Europe. 

Both  the  root  and  leaves  of  horse-radish  were  eaten  with  food  in 
Germany  during  the  middle  ages.®      But  the  use  of  the  former  was  not 

^  Experiments  performed  by  Mr.  Weppen  ^  Ibid.  521. 

in  my  laboratory,  1869.— F.  A.  K.  *  Lib.  xix.  c.  26.  (Little's  translfttion.) 

•  Gmelin,  Chemistry,  xiv.  (1860)  521  and  =  Oiographie  Botanique,  ii.  (1855)  655. 

529.  «  Mever,  Qeschichte  cUr  Boianik^  ia  (lS6«i 
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nmon  in  England  until  a  much  later  period.  The  plant  though 
own  in  England  as  Red-cole  in  the  time  of  Turner,  1568,  is  not 
intioned  by  him  *  as  used  in  food,  nor  is  it  noticed  by  Boorde,*  1 542. 
his  chapter  on  edible  roots.  Gerarde  *  at  the  end  of  the  lOth  century 
narks  that  horse-radish — "  is  commonly  used  among  the  Gennanes 
'  sauce  to  eat  fish  with,  and  such  like  meats,  as  we  do  mustard." 
ilf  a  century  later  the  taste  for  horse-radish  had  begun  to  prevail  in 
igland  Coles*  (1657)  states  that  the  root  sliceil  thin  and  mixed 
th  vinegar  is  eaten  as  a  sauce  with  meat  as  among  the  Germans. 
tat  the  use  of  horse-radish  in  France  had  the  same  origin  is  proved  by 
\  ohl  French  name  Montarde  den  Alleviajids. 

The  root  to  which  certain  medicinal  properties  had  always  been 
signed,  was  included  in  the  materia  meilica  of  the  London  Pharma- 
pa^ias  of  the  last  centur}'  under  the  name  of  Raphanus  rusticanvs. 

Description — The  root  which  in  good  ground  often  attains  a  length 
f  ^  feet  and  nearly  an  incjh  in  diameter,  is  enlarged  in  its  upper  part 
ito  a  crown,  usually  dividing  into  a  few  short  branches  each 
iirmounte<I  by  a  tuft  of  leaves,  and  annulate<l  by  the  scars  of  fallen 
oliage;  l>elow  the  crown  it  tapers  slightly,  and  then  for  some  distance  is 
ften  almost  cylindrical,  throwing  off  here  and  there  filiform  and  long 
lender  cylindrical  roots,  and  finally  dividing  into  two  or  three  branches, 
rbe  root  is  of  a  light  yellowish  brown;  intenially  it  is  fleshy  and 
wfectlv  white,  and  has  a  short  non-fibrous  fracture.  Ikfore  it  is 
iiokeQ  it  is  inodorous,  but  when  comminuted  it  immediately  exhales 
ts  characteristic  pungent  smell.  Its  well-known  pungent  taste  is  not 
loit  in  the  root  carefully  dried  and  not  kept  too  long. 

A  transverse  section  of  the  fresh  root  displays  a  large  central 
^hmn  with  a  radiate  and  concentric  arrangement  of  its  tissues,  which 
^  separated  by  a  small  greyish  circle  from  the  bark,  whose  breath  is 
from  ^  to  2  lines.  In  the  root-branches  there  is  neither  a  well-defined 
liker  nor  a  true  pith.  The  short  leaf-bearing  branches  include  a  large 
pith  surrounded  by  a  circle  of  woody  bundles.  The  bark  adheres 
*wmgly  to  the  central  portion,  in  which  zones  of  annual  growth  are 
^y  perceptible,  at  least  in  older  specimens. 

Microscopic  Structure — The  corky  layer  is  made  up  of  small 
Uliukr  cells  as  usual  in  suberous  coats.  In  the  succeeding  zone  of 
^  middle  bark,  thick-walled  yellow  cells  are  scattered  through  the 
ptrrachvme,  chieflv  at  the  boundarv  line  of  the  a>rkv  laver.  In  the 
^»c  the  cellular  envelope  is  not  strikingly  separated  from  the  lil)er, 
whilst  in  its  leafy  branches  this  separation  is  well  marked  by  wedge- 
litapcd  liber  bundles,  which  are  accompanied  by  a  group  of  the  yellow 
loigitiidinaUy-elongated  stone  cells.  The  woody  bundles  contain  a  few 
•hcft  jellow  vessels,  accompanied  by  bundles  of  prosenchymatous,  not 
P^Jperly  woody  cells.  The  centre,  in  the  root,  shows  these  wooily 
Wiidl»«  to  be  separated  by  the  medullary  parenchyma ;  in  the  branches 
^  central  column  consists  of  an  uniform  pith  without  woo*Jy  bundles, 
4e  latter  forming  a  circle  close  to  the   cambium.      The  parenchyma 

9il  matt,  ihirk  dfT  Satur  vcm  Komrad  *  Uerball,  edit^l  by  Johnson,  16S6,  240. 

^JTiyKOrry,  Stattgurt,  1S61.  418.  *  Atlam  in  &ien,    or  Xaiurr't  Piradim. 

*  AH^  put  2.  UMS)  111.  Una.  1057.  clup.  *256. 

*  '^Mlvy  if  Hihk,  Etf ly  English  Text 
r«  1S70.  f78. 
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of   the  whole  root  collected   in  spring  is  loaded   with   small  starch 
granules. 

Chemical  Composition— Among  the  constituents  of  horse- 
radish root  (the  chemical  history  of  which  is  however  far  from  perfect) 
the  volatile  oil  is  the  most  interesting.  The  fresh  root  submitted  to 
distillation  with  water  in  a  glass  retort,  yields  about  \  per  mille  of  oil 
which  is  identical  with  that  of  Black  Mustard  as  proved  in  1843  by 
Hubatka.  He  combined  it  with  ammonia  and  obtained  crystals  of 
thiosinammine,  the  composition  of  which  agreed  with  the  thiosinammine 
from  mustard  oiL 

An  alcoholic  extract  of  the  root  is  devoid  of  the  odour  of  the  oil, 
but  this  is  quickly  evolved  on  addition  of  an  emulsion  of  White  Mustari 
The  essential  oQ  does  not  therefore  pre-exist,  but  only  sinigrin 
(myronate  of  potassium)  and  an  albuminoid  matter  (myrosin)  by  whose 
mutual  reaction  in  the  presence  of  water  it  is  formed  (p.  62).  This 
process  does  not  go  on  in  the  growing  root,  perhaps  because  the  two 
principles  in  question  are  not  contained  in  the  same  cells,  or  else  exist 
together  in  some  condition  that  does  not  allow  of  their  acting  on  eadi 
other, — a  state  of  things  analogous  to  that  occurring  in  the  leaves  of 
LaurO'Cerasiis,  No  crystals  of  sinigrin  are  visible  in  the  tissue  of 
horse-radish  when  examined  under  the  microscope. 

By  exhausting  the  root  with  water  either  cold  or  hot,  the  sinigrin 
is  decomposed  and  a  considerable  proportion  of  bisulphate  is  found  in 
the  concentrated  decoction.  Alcohol  removes  from  the  root  some  fat^ 
matter  and  sugar  (Winckler  1849).  Salts  of  iron  do  not  alter  thin 
slices  of  it,  tannic  matters  being  absent.  The  presence  of  myrosiB 
which  at  present  has  been  inferred  rather  than  proved,  ought  to  be 
further  investigated. 

Uses — An  infusion  or  a  distilled  spirit  of  horse-radish  is  reputed 
stimulant,  diaphoretic,  and  diuretic,  but  is  not  often  employed. 

Substitute — In  India  the  root  of  Moringa  pterygosperma  Grartn.  i« 
considered  a  substitute  for  horse-radish.  It  yields  by  distillation  »n 
essential  oil  of  disgusting  odour  which  Broughton  who  obtained  it  in 
minute  quantity,  has  assured  us  is  not  identical  with  that  of  mustarf 
or  of  garlick. 

CANELLACE^ 

CORTEX  CANELLiE  AJ.B/E. 

Canella  Bark,  Canella  Alba  Bark;  F.  Cannelle  blanche;  G.  Canella^Ei^ 

Botanical  Origin — Canella  alba  Murray,  a  tree,  20  to  30  or  even  50 
feet  in  height,  found  in  the  south  of  Florida,  the  Bahama  Islands  (whcnc* 
alone  its  bark  is  exported),  Cuba,  Jamaica,  Ste.  Croix,  Guadaloupe,  Mar* 
tinique,  Barbados  and  Trinidad. 

History — The  drug  was  first  mentioned  in  1605  by  Clusius^  who 
remarks  that  it  had  been  then  newly  brought  to  Europe  and  had  received 
the  name  of  Canella  alba  (White  Cinnamon).  It  was  afterwards  knowri 
as  Costus  corticosuSy  Costus  dulcis,  Cassia  alba.  Cassia  lignea  Jamaieemii 
or  Jamaica  Winter's  Bark,     Dale^  writing   in  1693  notices  it  ts  not 


Exotica,  78.  •  PTiarmaccIogia,  432. 
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infrequently  sold  for  Winter's  Bark.  Pomet  *  (1694)  describes  it  as 
synonymous  with  Winter's  Bark,  and  observes  that  it  is  common 
iret  but  little  employed. 

The  drug  is  mentioned  by  most  subsequent  writers,  some  of  whom 
ike  Pomet  probably  confounded  it  with  the  bark  of  Cinnamodendron 
p.  19).  It  is  usually  described  as  produced  in  Jamaica  or  Guadaloupe, 
Tom  which  islands  no  Canclla  alba  is  now  exported.  On  the  other 
land  New  Providence,  one  of  the  Bahamas  whence  the  Canella  alba  of 
he  present  day  is  shipped,  is  not  named.  Nor  do  we  find  any  allusion 
o  the  drup^  in  the  records  of  the  Company  (1630-50)  which  was 
brmed  for  the  colonization  of  New  Providence  and  the  other  islands  of 
lie  group,  though  their  staple  productions  are  frequently  enumerated.* 

Canella  cUba  Murr.  was  described  and  figured  by  Sloane  (1707)  and 
kill  better  by  Patrick  Brown  in  1789. 

Collection — In  the  Bahamas  where  the  drug  is  known  as  Hliiie 
Wood  Bark  or  Cinnamon  Bark,  it  is  collected  thus: — preparatory  to 
King  stripped  from  the  wood,  the  bark  is  gently  beaten  with  a  stick 
rhich  removes  the  suberous  layer.  By  a  further  beating,  the  remaining 
Mrk  is  separated,  and  having  been  peeled  off  and  dried,  is  exported 
vithout  further  preparation.' 

Description — Canella  bark  occurs  in  the  form  of  quills,  more  or  less 
crooked  and  irregular,  or  in  channelled  pieces  from  2  or  3  up  to  6,  8,  or 
more  inches  in  length,  j^  an  inch  to  1  or  2  inches  in  width,  and  a  line  or 
two  in  thickness.  The  suberous  layer  which  here  and  there  has  escaped 
lanoTal  is  silvery  grey,  and  dotted  with  minute  lichens.  Commonly 
tbe  external  surface  consists  of  inner  cellular  layers  (jnesophlaum)  of  a 
kright  buff,  or  light  orange-brown  tint,  often  a  little  wrinkled  transversely, 
•od  dotted  (but  not  always)  with  round  scars.  The  inner  surface  is 
•hitish  or  cinnamon-coloured,  either  smooth  or  with  slight  longitudinal 
(true.  Some  parcels  of  canella  show  the  bark  much  bruised  and  longi- 
Wiwdly  fissured  by  the  above-mentioned  process  of  beating.  The  bark 
kwtb  transversely  with  a  short  granular  fracture  which  distinctly  shows 
^  tliree,  or  in  uncoated  specimens  the  two,  cortical  layers,  that  of  the 
liW  being  the  largest  and  projecting  by  undulated  rays  or  bundles  into 
the  middle  layer,  which  presents  numerous  large  and  unevenly  scattered 
^J-cells  of  a  yellow  colour. 

Canella  has  an  agreeable  cinnamon-like  odour  and  a  bitter,  pungent 
•trid  taste.*     Even  the  corky  coat  is  somewhat  aromatic. 

Microscopical  Structure — The  spongy  suberous  coat  consists  of 
^  numerous  layers  of  large  cells  with  thin  walls  showing  an  undulateil 
^ber  than  rectangular  outline.  The  next  small  zone  is  constituted  of 
idereochymatous  cells  in  a  single,  double,  or  triple  row,  or  forming 
^Qwe  but  not  very  extensive  groups.  This  tissue  is  sometimes  (in  un- 
P^Wd  specimens)  a  continuous  envelope,  marking  the  boundary  between 
4e  corky  Uyer  and  the  middle  portion  of  the  ceUular  layer  ;  but  an  in- 

*  HiM,  dfi  Dru*;.  vatX  i.  180.  ♦A  specimen  in  Slo«ue*ii  cuIWtion  in  :h»« 

*Cdemdar   c/    SiaU     Papers     Moninl  Britifth  MmieumUbelleil ''CV/rx  irinlrnriiKi 

hnm.  1S74— 16^,  Lod<L  I860.  of  the  hUs'*  but  under  the  micro«coiHr  sern 

'  lifoffiMatioii  commanicated    to  me  by  to  be  absolutely  identical  with  caxielU  alba, 

^  Be^  i.  C.    Lmi,  ChieMiutice  of  the  ctlll  retains  itn  proper  frtgrance  after  nearly 


Tlw  Meond  baating  would  Mem  oaatnriet.— F.  A.  F. 

^  ^  Ml  ilwajt  required.— D.  IL 
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terruption  in  this  thick-walled  tissue  often  takes  place  when  portions  of 
it  are  enveloped  and  separated  by  the  suberous  layer. 

The  proper  cellular  envelope  shows  a  narrow  tissue  with  numerous 
very  large  cells  filled  with  yellow  essential  oil.  The  liber  forming  the 
chief  portion  of  the  whole  bark,  exhibits  thin  proseuchymatous  cells, 
which  on  transverse  section  form  small  bands  of  a  peculiar  homy  or  car- 
tilaginous appearance,  on  which  account  they  have  been  distinguished 
as  h(ymy  liber  (hornbast  of  German  writers).^  The  liber-fibres  show  reti- 
culated marks  due  to  the  peculiar  character  of  the  secondary  deposits  on 
their  cell  walls.  The  oil-cells  in  the  liber  are  less  numerous  and  smaller; 
the  medullary  rays  are  not  very  obvious  unless  on  account  of  the  ay- 
stalline  tufts  of  oxalate  of  calcium  deposited  in  the  latter.  This  crystal- 
line oxalate  retaibs  air  obstinately  and  has  a  striking  dark  appearance. 

Chemical  Composition — The  most  interesting  body  in  canella  is 
the  volatile  oil  examined  in  1843  imder  Wohler's  direction  by  Meyer 
and  Von  Reiche,  who  obtained  it'in  the  proportion  of  0*94  from  100  parts 
of  bark.  They  found  it  to  consist  of  four  different  oils,  the  first  being 
identical  with  the  Eugenic  Acid  of  oil  of  cloves ;  the  second  is  closely 
allied  to  the  chief  constituent  of  cajuput  oil  The  other  oils  require 
further  examination.* 

The  bark  of  which  we  distQled  20ib.,  afforded  0*74  per  cent,  of  oiL  Tto 
when  distilled  with  caustic  potash  in  excess  was  found  to  be  composed  of 
2  p£urts  of  the  acid  portion  and  1  part  of  the  neutral  hydrocarbon ;  tb 
latter  has  an  odour  suggesting  a  mixture  of  peppermint  and  cajuput 

Meyer  and  Von  Reiche  evaporated  the  aqueous  decoction  of  canelli 
and  removed  from  the  bitter  extract  by  alcohol  8  per  cent,  of  mannite, 
which  they  ascertained  to  be  the  so-called  Canellin  described  in  1822 
by  Petroz  and  Robinet. 

The  bark  yielded  the  German  chemists  6  per  cent,  of  ash,  chielf 
carbonate  of  calcium.  The  bitter  principle  has  not  yet  been  isolatei 
An  aqueous  infusion  is  not  blackened  by  a  persalt  of  iron. 

Commerce — Canella  alba  is  collected  in  the  Bahama  Islands  and 
shipped  to  Europe  from  Nassau  in  New  Providence,  the  chief  seat  rf 
trade  in  the  group. 

Uses — The  bark  is  an  aromatic  stimulant,  now  but  seldom  employed 
It  is  used  by  the  West  Indian  negroes  as  a  condiment. 


BIXINE/E. 

SEMEN  GYNOCARDIiE. 

Chaulmugra  Seed. 

Botanical  Origin — Gynocardia  odorata  R  Br.  {ChaiUmaogra  Itoxh' 
Hydnocarjnis  Lindl),  a  large  tree  with  a  globular  fruit  of  the  size  of  I 
shaddock,  containing  numerous  seeds  immersed  in  pulp.  It  grows  in  tie 
forests  of  the  Malayan  peninsula  and  Eastern  India  as  far  north  al 

'  First  figured  and  described  by  Oiide-  »  Gmolin,  Chemistry,  xiv.  (1860)  210. 

mails,-  -Aanteekeningen  op  het .  .  .  .  GedecUr 
der  Fharm.  Necrlamiica,  1854-56,  469. 
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extending  thence  along  the  base  of  the  Himalaya  westward  to 

tory — The  inhabitants  of  the  south-eastern  countries  of  Asia  have 
*n  acquainted  with  the  seeds  of  certain  trees  of  the  tribe  Fangiece 
ixifuw)  as  a  remedy  for  maladies  of  the  skin.  In  China  a  seed 
'orjung-tszc  is  imported  from  Siam^  where  it  is  known  as  Lukrabo 
1  in  a  variety  of  cutaneous  complaints.  The  tree  affording  it, 
s  figured  in  the  Pun-tsao  (circa  A.D.  1596),  has  not  been  recog- 
y  botanists,  but  from  the  structure  of  the  seed  it  is  obviously 
elated  to  Oynocardiar 

properties  of  0.  odorata  were  known  to  Boxburgh  who  Latinizing 
an  name  of  the  tree,  called  it  (1814)  Chaulmoogra  odorcUa,  Of 
re  the  seeds  have  attracted  the  notice  of  Europeans  in  India,  and 
been  found  useful  in  certain  skin  diseases,  they  have  been 
1  a  place  in  the  Phamiacapona  of  India, 

cription — The  seeds,  1  to  IJ  inches  long  and  alx)ut  half  as 
diameter,  are  of  irregular  ovoid  form,  and  more  or  less  angular 
ined  by  mutual  pressure ;  they  weigh  on  an  average  about  35 
ich.  The  testa  is  very  thin  (about  ^V  of  an  inch),  brittle,  smooth, 
y ;  the  copious  oily  albumen  encloses  a  pair  of  large,  plane,  leafy, 
aped  cotyledons  with  a  stout  radicle. 

roscopic  Structure — The  testa  is  chiefly  formed  of  cylindrical 
died  cells.     The  albumen  exhibits  large  angular  c^lls  containing 
,  masses  of  albuminous  matter  and  tufted  crystals  of  calcium 
Starch  is  not  present. 

nical  Composition — No  chemical  examination  of  the  seeds 
3een  made. 

B — The  seeds  are  said  to  have  been  advantageously  used  as  an 
e  tonic  in  scrofula,  skin  diseases  and  rheumatism.  They  should 
from  the  testa,  powdered,  and  given  in  the  dose  of  6  grains 
y  increased.  Reduced  to  a  i^aste  and  mixed  with  Simple  Oint- 
ley  constitute  the  Unguentum  Gt/nocardiw  of  the  Indian  Phar- 
a,  which,  as  well  as  an  expressed  oil  of  the  seeds,  may  be 
d  externally  in  herpes,  tinea,  &c. 

stitute — It  has  been  suggested  that  the  seeds  of  Hydnoearpus 
yia  BL  a  tree  of  Western  India,  and  of  H.  ventnaia  Gartn,, 
f  Ceylon,  might  be  tried  where  those  of  Gynocanlia  are  not  pro- 
The  seeds  of  both  species  of  Hydnocarjms  (formerly  con- 
together  as  //.  virbrian-^  Vahl)  aflTord  u  fatty  oil  which  the 
ise  in  cutaneous  diseases.  ^ 

'fmmureiml    Rfjuni     fn^m     H.M.  '  Ilanbury,   SitU»  on  fhineu  Mitt,   Sttd. 

\€wal  tn  Siam /*tr  the  yfar  1871,  (1862)  23.- -Dr.  Porter  Smith  AMumed  th«> 
to  ParUametit,  Aup.*  1872.  states  Chine»<»  drug  to  be  dcrivrtl  from  H.  chtraUt, 
:aU  (Cltxith.)  of  LuHTtiffur  Stn/ji  but  as  I  have  pointed  out,  the  se^tls  have  a 
rtcd  from   BaoRkok  to  China  in       much  xtronger  testa  than  those  of  that  tree. 

—1).  H. 
»  faring,  rharm.  of  India,  IMS.  27. 
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RADIX  SENEGiS:. 

Radix  Senckce ;  Senega  or  Seneka  Boot ;  F.  Racine  de  Polygaia  de 

Virginie ;  G.  Senegavmrzel. 

Botanical  Origin — Polygaia  Senega  L.,  a  perennial  plant  with 
slender  ascending  stems  6  to  12  inches  high,  and  spikes  of  dull  white 
flowers  resembling  in  form  those  of  the  Common  Milkwort  of  Britain. 
It  is  found  in  British  America  as  far  north  as  the  river  Saskatchewan, 
and  in  the  United  States  from  New  England  to  Wisconsiij,  Kentucky, 
Tennessee,  Virginia  and  the  upper  parts  of  North  Carolina. 

The  plant  which  frequents  rocky  open  woods  and  plaiiis,  has  become 
somewhat  scarce  in  the  Atlantic  states,  and  as  a  drug  it  is  now  chiefly 
collected  in  the  west. 

History — The  employment  of  this  root  among  the  Seneca  Indians 
as  a  remedy  for  the  bite  of  the  rattle-snake  attracted  the  notice  of 
Tennent,  a  Scotch  physician  in  Virginia ;  .and  from  the  good  effects  he 
witnessed  he  concluded  that  it  might  be  administered  with  advantage  in 
pleurisy  and  peripneumonia.  The  result  of  numerous  trials  made  in  the 
years  1734  and  1735  proved  the  utility  of  the  drug  in  these  complaints, 
and  Tennent  communicated  his  observations  to  the  celebrated  Dr.  Mead 
of  London  in  the  form  of  an  epistle,  afterwards  published  together  with 
an  engraving  of  the  plant  then  called  the  Seneca  Rattlesnake  Boot} 
Tennent's  practice  was  to  administer  the  root  in  powder  or  as  a  strong 
decoction,  or  more  often  infused  in  wine.  The  pew  drug  was  favourably 
received  in  Europe,  and  its  virtues  discussed  in  numerous  theses  and 
dissertations,  one  written  in  1 749  being  by  Linnaeus:^ 

Description — Senega  root  is  developed  at*  its  upper  end  into  a 
knotty  crown,  in  old  roots  as  much  as  an  inch  in  diameter,  from  which 
spring  the  numerous  wiry  aerial  stems,  beset  at  the  base  with  scaly  rudi- 
mentary leaves  often  of  a  purplish  hue.  Below  the  crown  is  a  simple 
Mp-root  1%  to  ^  of  an  inch  thick,  of  contorted  or  somewhat  spiral  form, 
which  usually  soon  divides  into  2  or  3  spreading  branches  and  smaller 
filiform  rootlets. 

The  bark  is  light  yellowish-grey,  translucent,  horny,  shrivelled, 
knotted  and  partially  annulated.  Very  frequently  a  keel-shaped  ridge 
occurs,  nmning  like  a  shrunken  sinew  through  the  principal  root ;  it  has 
no  connexion  with  the  wood,  but  originates  in  a  one-sided  development 
of  the  liber-tissue.  The  bark  encloses  a  pure  white,  w^oody  column  about 
as  thick  as  itself.  After  the  root  has  been  macerated  in  water  the  bark 
is  easily  peeled  ofl'  and  the  peculiar  structure  of  the  wood  can  then  be 
studied.  The  latter  immediately  below  the  cro>Yn  is  a  cylindrical  cord, 
cleft  however  by  numerous,  fine,  longitudinal  fissures.  Lower  down  these 
fissures  increase  in  an  in*egular  manner,  causing  a  very  abnormal  deve- 
lopment of  the  wood.  Transverse  sections  of  a  root  therefore  differ 
greatly,  the  circular  woody  portion  being  either  penetrated  by  clefts  or 
wide  notches,  or  one-half  or  even  more  is  altogether  wanting,  the  spacs 

*  Tennent  (John),  Epistle  to  Dr.  Richard.  '  AmomiiaUs  Acadeniica,  it  126. 

Mrad  cancfrninfj  the  epidemical  diseases  of 
Virginia^  &c.,  Edinb.  1738. 
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od  should  exist  beiug  ia  each  case  tilled  up  by  uniform  paren- 
ts tissue. 

a  root  has  a  short  brittle  fracture,  a  peculiar  rancid  odour,  and 
rid  and  sourish  taste.     When  handled  it  disperses  an  irritating 

3SCopic  Structure— The  woody  part  is  built  up  of  dotted 
irroun<led  by  short  porous  ligneous  cells ;  the  medullary  rays 
one  or  two  rows  of  the  usual  small  cells.  There  is  no  pith  in 
e  of  the  root.  The  clefts  and  notches  are  filled  up  with  an 
issue  passing  into  the  primary  cortical  tissue  without  a  distinct 
I  large  cells  of  this  tissue  are  spirally  striated.  In  the  keel- 
idge  the  proper  liber  rays  may  be  distinguished  from  the 
f  rays.  The  former  are  made  up  of  a  soft  tissue,  hence  the 
art  of  the  root  breaks  short  together  with  the  wood, 
er  starch  granules  nor  crystals  of  oxalate  of  calcium  are  present 
ot ;  the  chief  contents  of  its  tissue  are  albuminoid  granules  and 
fatty  oil 

lical  Composition — The  substance  to  which  the  drug  owes  its 
taste  was  distinguished  by  the  name  of  Senegin  by  Gehlen  as 
1804,  and  is  probably  the  same  as  the  Polygalic  Acid  of  Que- 
1.36)  and  of  Procter  (1859).  It  appears  to  be  closely  allied  to 
the  decomposition-products  of  the  two  bodies  being  the  same. 
9  amor[)hous,  insoluble  in  ether  and  in  cold  water ;  it  forms  with 
ater  a  frothing  solution  possessing  feebly  acid  properties,  and 
in  alkaline  liquids  with  a  greenish  yellow  colour.  Like  saponin 
violent  sneezing. 

inorganic  acids  added  to  a  warm  solution  of  senegin  throw 
occulent  jelly  of  Sapogenin,  the  liquid  retaining  in  solution  un- 
able sugar.  Alkalis  give  rise  to  the  same  decomposition ;  but 
lult  to  split  up  the  sonegin  completely,  and  hence  the  formulas 
this  process  are  doubtful.  Even  the  formula  of  senegin  itself 
finitely  settled.  According  to  Procter,  the  root  yields  5)  per 
his  substance ;  according  to  earlier  authorities  (who  doubtless 
8  purt»)  a  much  larger  proportion. 

a  root  contains  a  little  volatile  oil,  traces  of  resin,  also  gum, 
malic  acid,  yellow  colouring  matter,  and  sugar  (7  per  cent. 

to  Kebling).  The  Virginic  Acid  said  by  Quevenne  to  be  w>n- 
it,  and  the  bitter  substance  Isoliunn  mentioned  by  Peschier,  are 
bodies. 

— Senega  is  prescribed  as  a  stimulating  expectorant  and 
useful  in  pneumonia,  asthma  and  rheumatism.  It  is  much 
in  America. 

teration — The  drug  is  not  liable  to  be  wilfully  falsified,  but 
irareless  collecting  there  is  occasionally  a  slight  admixture  of 
ts.  One  of  these  is  American  Ginseng  (Panax  quinquefolium 
iidle-shaped  root  which  may  be  found  here  and  there  both  in 
id  serpentaria.  The  rhizome  of  Cypripedium  pubescens  Willd. 
been  noticed ;  it  cannot  be  confounded  with  that  of  Polygala 
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Radix  BatanJiicBy  BhcUanhice  v.  Rathanice  ;   Rhatany  or  RhcUatda  Root, 
Peruvian  or  Payta  Rhatany ;  F.  Radn^e  de  Ratarihia  ;  G.  Raianhiawurtd} 

Botanical  Origin — Krameria  triandra  Ruiz  et  Pav.,  a  small  wooij 
shrub  with  an  upright  stem  scarcely  a  foot  high  and  thick  decumbent 
branches  2  to  3  feet  long.  It  delights  in  the  barren  sandy  declivities  ot 
the  Bolivian  and  Peruvian  Cordilleras  at  3000  to  8000  feet  above  tlie 
sea-level,  often  occurring  in  great  abundance  and  adorning  the  gicond 
with  its  red  starlike  flowers  and  silver-grey  foliage. 

The  root  is  gathered  chiefly  to  the  north,  north-east,  and  east  of  Lima, 

as  at  Caxatambo,   Huanuco,   Tarma,   Jauja,   Huarochiri    and   Canto; 

occasionally  on  the  high  lands  about  lake  Titicaca.     It  appears  likewise 

to  be  collected  in  the  northern  part  of  Peru,  since  the  drug  is  now 

^  frequently  shipped  from  Payta. 

History — Hipolito  Ruiz^  the  Spanish  botanist  observed  in  1784 
that  the  women  of  Huanuco  and  Lima  were  in  the  habit  of  using  for 
the  preservation  of  their  teeth  a  root  which  he  recognized  as  that  of 
Krameria  triandra,  a  plant  discovered  by  himself  in  1779.  On  liii 
return  to  Europe  he  obtained  admission  for  this  root  ijito  Spain  in  1796, 
whence  it  was  gradually  introduced  into  other  countries  of  Europe. 

The  first  supplies  which  reached  England  formed  part  of  the  cargo  of 
a  Spanish  prize,  and  were  sold  in  the  Loudon  drug  sales  at  the  com- 
mencement of  the  present  century.  Some  fell  into  the  hands  of  Dt 
Reece  who  recommended  it  to  the  profession.' 

About  20  years  ago  there  appeared  in  the  European  market  some 
other  kinds  of  rhatany  previously  unknown :  of  these  the  more  important 
are  noticed  at  p.  76.  j 

Description — The  root  which  attains  a  considerable  size  in  projKW^ 
tion  to  the  aerial  part  of  the  shrub,  consists  of  a  short  thick  crovo, 
sometimes  much  knotted  and  as  large  as  a  man's  fist.  This  ramifiei  j 
beneath  the  soil  even  more  than  above,  throwing  out  an  abundance  of  j 
branching,  woody  roots  (frequently  horizontal)  some  feet  long  and  j  to  J I 
an  inch  thick.  These  long  roots  used  formerly  to  be  found  in  con- 1 
merce ;  but  of  late  years  rhatany  has  consisted  in  large  proportioa  j 
of  the  more  woody  central  part  of  the  root  with  short  stumpy  brancheik  ] 
which  from  their  broken  and  bruised  appearance  have  evidently  !»•  | 
extracted  wuth  difiiculty  fiom  a  hard  soU.  j 

The  bark  which  is  scaly  and  rugged,  and  -^  to  i^V  of  an  inch  in  \ 
thickness,  is  of  a  dark  reddish  brown.  It  consists  of  a  loose  crackrf  j 
cork-layer,  mostly  smooth  in  the  smaller  roots,  covering  a  bright  biowi*  ] 
red  inner  bark,  which  adheres  though  not  very  firmly  to  a  browniifc  j 
yellow  wood.  The  bark  is  rather  tough,  breaking  with  a  fibrous  fractal  j 
'  The  wood  is  dense,  without  pith,  but  marked  with  thin  vessels  arrai^  J 
in  concentric  rings,  and  with  still  thinner,  dark  medullary  raya  Tb  j 
taste  of  the  bark  is  purely  astringent ;  the  wood  is  almost  tastelesi:  1 
neither  possesses  any  distinctive  odour.  j 

^  Ruiz  and  Pavon  state  that  the  root  is  -  }f(m.  ih-  la  R.  AcatL  m4d.  eU  Mtii^  i 

called  at  Huanuco  r<i/«w/fm.   The  derivation      i.  (1797Ki49— 366.  2 

of  the  word  which  is  of  the  Quichua  lau-  ^  Medical  and  Chtrurgieal  Revuw,hBtA^  J 

guagc  is  ol)Scnre.  xiii.   (1806)  ccxlvi.  ;    also  Recce,  Did.  ^  u 

Domesi  Med.,  1808.  I 
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)8Copic  Structure — The  chief  portion  of  the  bark  is  formed 
which  in  transverse  section  exhibits  numerous  bundles  of 
)res  separated  by  parenchymatous  tissue  and  traversed  by 
-own  medullary  rays.  The  small  layer  of  the  primary  bark  is 
of  large  cells,  the  surface  of  the  root  of  large  suberous  cells 
ith  red  matter.  The  latter  also  occurs  in  t^  inner  cortical 
[  ought  to  be  removed  by  means  of  ammonia  in  order  to  get  a 
I  of  the  structure.  Many  of  the  parenchymatous  cells  are 
ith  starch  granules  ;  oxalate  of  calcium  occurs  in  the  neigh- 
of  the  liber  bundles.  The  woody  portion  exhibits  no  structure 
liar  int<frest. 

lical  Composition — Wittstein  (1854)  found  in  the  bark  of 
the  only  part  of  the  drug  having  active  properties)  about 
iut.  of  a  form  of  tannin  called  Ratanhia-tannic  Acid,  closely 
catt*chu-tannic  acid.  It  is  an  amorphous  powder,  the  solution 
Is  not  attecled  by  emetic  tartar,  but  yields  with  ferric  chloride, 
■eenish  precipitate.  Ky  distillation  Eissfeldt  (1854)  obtained 
bin  as  a  product  of  the  decomiH)sition  of  ratanhia-tannic  acid, 
r  is  also  decomfX)seil  by  dilute  acids  which  convert  it  into 
ible  sugar  and   Ratanhia-red  a  substance  nearly  insoluble  in 

0  occurring  in  abundance  ready  forminl  in  the  bark. 

wski  (18r>7)  showed  that  by  fusing  ratanhia-red  with  caustic 
oto-catocliuic  acid  and  phluroglucin  ^  are  obtained.  Ratanhia- 
le  conijMJsition  C^H*-0**,  the  sjime  according  to  (irabowski,  as 
jous  jjroihict  of  the  decomposition  of  the  peculiar  tannic  acid 

(as   shown   by   Kochleder   in    1866)    in   the  horse-chesnut. 

red  substance  may  also  be  obtained,  as  stated  by  Rembold 
roni  the  tannic  acid  of  the  root  of  tormentil  {PotentUla 
la  L). 

rhatany  root,  Wittstein  also  found  it  to  contain  wax.  gum  and 
lizable  sugar  (even  in  the  wood!  according  to  Cotton  •).  Cotton 
ointed  (mt  tlie  presence  in  very  minute  quantity  of  an  odorous, 
[)lid  ^Kxly,  obtainable  by  moans  of  ether  or  bisulphide  of  carbon  ; 
in  a  somewhat  more  considerable  amount  in  the  other  sorts  of 

Tlie  root  contains  no  gallic  acid. 
y  extract    of   rhatany  resembling  kino  used  formerly  to  be 

from  South  America,  but  how  and  where  manufactured  we 
t.  It  is  however  of  some  interest  as  containing  a  crystalline 
ich  Wittstein  who  discovered  it  (1854)  regards  as  Tt/rosin, 
^  pn*viously  supposi»d  to  l)e  exclusively  of  animal  origin.^  Its 
rith  tyrosin  has  lieen  calU'd  in  question  by  Stiideler  and  Ruge 
ho  assign  to  it  a  slightly  ditlVrent  composition.  C*®H"NO*,  and 
e  nanier»f  Ratonhin.     The  same  substance  has  been  abundantlv 

1  by  Cliutl  (18t*>8)  in  the  natural  exudation  called  Renna 
I  jHtlnt  which  flows  fnmi  the  alburnum  of  Frrreirea  fpertabilis 

lar^'c  r.ni/ilian  tn*c  of  the  ordiT  L*fjii minora  (tril>e  Sophorrtr). 
vh'i  tir^it  rxtractod  it,  named  it  Aw/el  in  ;  it  forms  colourless, 
ystals  yifltliu^'  compounds  both  with  alkalis  and  acids,  which 
i' iiiveAtigated  by  (lintl  in  1869  and  1870. 

Kinc  '  (iuiiliu,  (fiemiy-'ri/,  liii.  (!&^9)  358. 

rur  U  fJfnre  Krameha   ^ihi.  ■«••*. 
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Uses — Rhatany  is  a  valuable  astringent,  but  is  not  much  employed 
in  Great  Britain. 

Other  sorts  of  Rhatany — Of  the  20  to  25  other  species  of 
Krameria,  all  of  them  belonging  to  America,  several  have  astringent 
roots  which  have  been  collected  and  used  in  the  place  of  the  rhatany  of 
Peru.     The  most  important  of  these  drugs  is  that  known  as — 

SavanUla  or  New  Granada  Rhatany,  The  plant  yielding  it  u 
Krameria  tomentosa  St.  Hil.  (Ar.  Ixina  var.  /9  granaiensis  Triana,  Kr, 
grandifolia  Berg),  a  shrub  4  to  6  feet  high  covering  large  arid  tracts  in 
the  valley  of  Jiron  between  Pamplona  and  the  Magdalena  in  New 
Granada,  in  which  locality  the  collection  of  the  root  was  observed  by 
Weir  in  1864.^  According  to  Triana  it  also  grows  at  Socorro,  south  of 
Jiron.  The  same  plant  is  found  near  Santa  Marta  and  Kio  Haeha  in 
north-eastern  New  Granada,  in  British  Guiana,  and  in  the  Brazilian 
provinces  of  Pemambuco  and  Goyaz. 

The  stem  or  root-crown  of  Savanilla  rhatany  is  never  so  knotty 
and  irregular  as  that  of  the  Peruvian  drug,  nor  are  the  roots  so  long  or 
so  thick.  Separate  pieces  of  root  of  sinuous  form,  4  to  6  inches  long 
and  ^  to  y\  of  an  inch  thick  are  most  frequent.  The  drug  is  moreover 
well  distinguished  by  its  dull  purplish  brown  colour,  its  thick  snuMth 
bark  marked  with  longitudinal  furrows,  and  here  and  there  with  deep 
transverse  cracks,  and  by  the  bark  not  easily  splitting  off  as  it  does  in 
common  rhatany. 

The  anatomical  difference  depends  chiefly  upon  the  more  abundant 
development  of  the  bark  which  in  thickness  is  -J-  to  |-  the  diameter  rf 
the  wood.  In  Peruvian  rhatany  the  cortical  layer  attains  only  ^  to  |  of 
the  diameter  of  the  w^oody  column.  The  greater  firmness  of  the 
suberous  coat  in  Savanilla  rliatany  is  due  to  its  cells  being  densely  filled 
with  colouring  matter. 

Savanilla  rhatany  differs  from  the  Peruvian  root  in  its  tannic  mattet 
This  becomes  evident  by  shaking  the  powdered  root  (or  bark)  with  water 
and  iron  reduced  by  hydrogen.  The  liquid  filtered  from  the  Savanilla 
sort  and  diluted  with  distilled  water  exhibits  an  intense  violet  colov, 
that  from  Peruvian  rhatany  a  dingy  brown  ;  the  latter  turns  light  red  ly 
alkalis.  Thin  sections  of  the  Peruvian  root  assume  a  greyish  hue  wh«i 
moistened  with  a  ferrous  salt ;  Savanilla  root  by  a  similar  treatment 
displays  the  above  violet  colour.  The  Savanilla  root  is  richer  in  sdnbb 
Tnatter  and  from  the  greater  development  of  its  bark  may  deserve  to  be 
preferred  for  medicinal  use. 

Para  Rhatany y — so  called  from  having  been  shipped  from  Paii  ia 
Brazil.  Berg  who  described  it  in  1865  termed  it  Brazilian  Bkatiaj, 
Cotton  in  1868,  Ratanhia  des  Antilles.  It  is  a  drug  nearly  resembling 
the  preceding,  but  of  a  darker  and  less  purple  hue  ;  it  is  also  in  longtf 
sticks  which  are  remarkably  flexible,  and  covered  with  a  thick  blik 
having  numerous  transverse  cracks.^  It  is  apparently  derived  from  ibe  -| 
Krameria  argentea  of  Martins,^  the  root  of  which  is  collected  in  the  dij 
districts  of  the  provinces  of  Baliia  and  Minas  Geraes. 

^  llanbur}%  Origin  of  Savanilla  JiJuttani/f  aminationof  .specimens,  I  ftilly  agree.— D*B. 

in  Phamu  Journ.  vi.  (1865)  460. — In  this  •  For  further  particulars,  see  FlflekifKi 

paper  I  referred  the  drug  to  a  variety  of  Kr.  Pkarm.  Journ.  y  July  30,  1870.  84. 

Ixtiia  which  M.  Cotton  nas  shown  to  differ  *  Syst.  Mat.  MecL  Brcu.,  1848.  51 ;  Lttf 

in  no  respect  from  St.  Hilaire's  Kr.  toirun-  caard,    Dieeionario   de    Mtdicm/BLt    Bb  * 

to«a,  a  conclusion  in  which,  after  careful  reez-  Janeiro,  iii.  (1865)  384. 
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of  rhatany  attributed  to  Krameria  seeundijlora  DC,  a  plant 
Texas  and  Arkansas,  was  furnished  to  Berg  in  1854  by  a 
gist,  but  has  not  been  in  general  commerce.  Its  anatomical 
as  been  described  by  Berg.^ 

mdta  Hook,  a  plant  scarcely  to  be  distinguished  from  Kr. 
ffords  in  Chili  a  rhatany  very  much  like  that  of  Peru.  Its 
•ntributed  to  the  Paris  Exhibition  of  1867. 


GUTTIFERiE. 

CAMBOGIA. 

mhogia,  Gvmmi  Gutti ;  Ganiboge;  F.  Gomnie  Guttt;  G.  GvUi^ 

GummigxUt 

ical  Origin — GarciniaMorella  Desrousseaux,var.  fi,  pedicellata, 
3  tree  with  handsome  laurel-like  foliage  and  small  yellow 
md  in  Camboja,  Siam  (province  of  Chantibun  and  the  islands 
(t  coast  of  the  gulf  of  Siam),  and  in  the  southern  parts  of 
ina.  It  was  introduced  about  thirty  years  ago  into  Singapore 
*ral  8i)ecimens  are  still  thriving  (187.*^)  on  the  estate  of  Dr. 
be  finest  is  now  a  tree  of  20  feet  high,  with  a  trunk  a  foot  in 
ind  a  thick,  spreading  liead  of  foliage. 

ry — The  Chinese  had  intercourse  with  Camboja  as  early  as  the 
}  Sung  Dynasty  (a.d.  970 — 1127) ;  and  a  Chinese  traveller  who 
le  latter  country  in  1295-97,  describes  gamboge  and  the 
r  obtaining  it  by  incisions  in  the  stem  of  the  tree/  The  cele- 
linese  herbal  Pun-tsao,  written  towards  the  close  of  the  16th 
mentions  gamboge  (Tang-hicang)  and  gives  a  rude  figure  of 
The  drug  is  reganled  by  the  Chinese  as  poisonous,  and  is 
mployed  except  as  a  pigment. 

rst  notice  of  the  occurrence  of  gamboge  in  Europe  is  in  the 
if  Clusius'  who  describes  a  specimen  l)rought  from  China  by 
h  Admiral  Van  Neck  and  given  to  him  in  1603,  under  the 
Ghittiiifinou}  It  appears  that  shortly  after  this  time  it  b^an 
ployed  in  medicine  in  Europe,  for  in  a  tariff  of  prices  of  the 
iesof  Schweinfurt  printed  in  1614,*^  it  is  thus  named: — *'svmu$ 
\ou,  Indian.  PurgUrsaft,  tin  quintlein,  16  schilling"  In  the 
r  there  was  published  at  Leipzig  a  pamphlet  by  Michael  Reuden 
'k  novo  gummi  purgante  epistola,  treating  of  gamboge,' 
1.5.  a  considerable  quantity  of  gamboge  was  offered  for  sale  in 
:*y  the  East  India  Company.  Tlie  entrs-  respecting  it  in  the 
nute  Iteoks  of  the  Company  under  date  October  i:^,  1615,  is  to 
rt : — Three  chests,  one  rundlet,  and  a  basket,  containing  13, 
J  hundredweights,  more  or  less,  of  Camhogium  "a  drugge  un- 


ituny,  14th  N<»r.  is:i6.  7i»7. 
iion  <i*Camboge  in  Ah^l-  Kemiisat's 
m^fs  Atiatiquts,  i.  Kl^I'd)  134.— 
n  trmTvller  cmlk  the  exudation 
ma  which  \m  the  name  for  tur- 
hii  deteription  is  unmiAtakeable. 
I  (1605)  S2. 

Eo0t  is  ol  opfnion  that  thia  word 
Xrom  ^hm  Malay  g^6h,  f^m,  and 


the  Javanese  jarnH  aignifying  wudieinal^ 
vuch  mixing  of  the  two  languages  heing  of 
common  occurrence. 

'  Valijr  ti€€  Tojcatio  mnninm  mmUritmm 
mrdicarum  .  .  .  ijuce  in  oficind  pkarma- 
cevtifd  Suinphordiand  ttnutidantur,  Giessen, 
1614.  38.  (Brit.  Mus.) 

*  We  have  onlv  aeen  the  second  editiuo 
puhli      d  JsA  in  16*25. 
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known  here'* — ^the  use  of  which  was  much  commended  as  "a  gentle  jnirge," 
were  offered  for  sale  at  55.  per  lb.,  but  met  with  no  purchaser. 

Parkinson*  who  was  an  apothecary  of  London  and  wrote  in  1640 
speaks  of  "  this  Cambiujw"  called  by  some  Catharticum  aureum,  as  ft 
drug  of  recent  importation  which  arrived  in  the  form  of  "ivrea&ei&r 
routes"  yellow  witliin  and  without. 

In  the  LoTidon  Fharviacopceia  of  1650,  gamboge  is  called  ffirfto 
Oaniba  ^  or  Ghitta  jemo^c. 

The  place  of  production  of  the  drug  was  first  made  known  in  1658 
by  Bontius,*  a  Dutch  physician  resident  in  Java  ;  but  the  tree  was  oofc 
fully  examined  and  figured  until  1864.* 

Secretion — ^We  have  examined  a  portion  of  a  branch  two  inches  in 
diameter  of  the  gamboge-tree,^  and  have  found  the  yellow  gum-iesin  to 
be  contained  chiefly  in  the  middle  layer  of  the  bark  in  numerous  ducts 
like  those  occurring  in  the  roots  of  Invla  Helenium,  A  little  is  also 
secreted  in  the  dotted  vessels  of  the  outermost  layer  of  the  wood,  and 
in  the  pith.  The  wood  which  is  white,  acquires  a  bright  yellow  tint  when 
exposed  to  the  vapour  of  ammonia  or  to  alkaline  solutions. 

Production — At  the  commencement  of  the  rainy  season  thegambogfr* 
collectors  start  for  the  forest  in  search  of  the  trees  which  in  some 
localities  are  plentiful.  Having  found  one  of  full  size  they  make  • 
spiral  incision  in  the  bark  round  half  the  circumference  of  the  trunk,  and 
place  a  joint  of  bamboo  to  receive  the  sap  which  slowly  exudes  fir 
several  months.  When  it  first  issues  from  the  tree,  it  is  a  yellowish 
fluid,  which  after  passing  through  a  viscid  state  hardens  into  the 
gamboge  of  commerce. 

The  trees  grow  both  in  the  valleys  and  on  the  mountains  and  will 
yield  on  an  average  in  one  season  enough  to  fill  three  joints  of  bamboo 
20  inches  in  length  by  1^  inches  in  diameter.  The  tree  appeals  to 
suffer  no  injury  provided  the  tapping  is  not  more  frequent  than  every 
other  year.® 

Description — Tlie  drug  arrives  in  the  form  of  sticks  orcylindenl 
to  2  J  inches  in  diameter,  and  4  to  8  inches  in  length,  striated  lengthwise 
with  impressions  from  the  inside  of  the  bamboo.  Often  the  sticks  aie 
agglutinated,  or  folded,  or  the  drug  is  in  compressed  or  in  shapelesi' 
masses.  It  is  when  good  of  a  rich  brownish  orange  tint,  dense  and 
homogeneous,  breaking  easily  w  ith  a  conchoidal  fracture,  scarcely  translnceirt 
even  in  thin  splinters.  Touched  with  water  it  instantly  forms  a  yellow 
emulsion.  Triturated  in  a  mortar  it  affords  a  brilliant  yellow  powder, 
slightly  odorous.     Gamboge  has  a  disagreeable  acrid  taste. 

Much  of  the  gamboge  shipped  to  Europe  is  of  inferior  quality  being 
of  a  brownish  hue  or  exhibiting  when  broken  a  rough,  granular,  bubUj 
surface.     Sometimes  it  arrives  imperfectly  dried  and  still  soft. 

1  Thfotrum  Botanicum  (1640)  1675.  ing  part  of  Piso's  work  De  Indite  remaHi 

'  This  name    is    the    Hindustani    OOfd-  med.  1658. 

ganbd^    signifying    according    to    Moodeon  **  Hanhnry  in  Trans,  of  Linn.  Soe,  xOf- 

Sheriff  {Stippl.  to  Phamu  of  Imlia,  SS)  juice  (1864)  487.  tab.  60. 

or  extract  of  rhubarb.     It  is  still  applied  to  '  Obligingly  sent  to  us  by  Dr.  Jamk  rf 

gamboge.  Singapore. 

'  Hist.  nat.  et  mid.  Ind.  Orient.  153,  form-  •  Spenser  St.  John,  Life  in  the  Pontb  ij 

the  Far  East,  Ix>nd.  1862.  it  272. 
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Chemical  Composition — Gamboge  consists  of  a  mixture  of  resin 
b  ir>  to  20  per  cent,  of  gunL  The  resin  dissolves  easily  in  alcohol 
ning  a  clear  liquid  of  fine  yellowish-red  hue,  and  neutral  or  very 
[htly  acid  reaction.  It  forms  darker-coloured  solutions  with  ammonia 
lie  fixed  alkalis,  and  a  copious  precipitate  with  basic  acetate  of  lead, 
chloride  of  iron  colours  a  solution  of  the  resin  deep  blackish  brown. 
By  fusing  purified  gamboge  resin  with  potash,  Hlasiwetz  and  Barth 
66)  obtained  together  with  fatty  acids  and  other  acids  of  peculiar 
are,  about  one  per  cent,  of  Phloroglucin  (see  art.  Kino), 
The  gum  which  we  obtained  to  the  extent  of  15*8  per  cent  by 
spletely  exhausting  gamboge  with  alcohol  and  ether,  was  found  readily 
able  in  water.  The  solution  docs  not  redden  litmus  and  is  not 
cipitated  by  neutral  acetate  of  lead,  nor  by  perchloride  of  iron,  nor 
luicate  or  biborate  of  sodium.  It  is  therefore  not  identical  with 
a  armbic. 

Commerce — The  drug  finds  its  way  to  Europe  from  Camboja  mostly 
Singapore  or   Bangkok  ;    it  has  of  late   been  shipped  also  from 

igon.     The  exports  from  Bangkok  in  1871  were  358  peculs  (47,733lb.) 

be  17,759  dollars.^ 


Uses — Gamboce  is  a  drastic  purgative,  seldom  administered  except 
combination  with  other  substances. 

Adulteration — The  Cambojans  adulterate  gamboge  with  rice  flour, 
id,  or  the  pulverized  bark  of  the  tree,'  which  substances  may  be  easily 
beted  in  the  residue  left  after  exhausting  the  drug  successively  by 
irit  of  wine  and  cold  water. 

Other  Sources  of  Gamboge — Although  the  gamboge  of  European 
amerce  appears  to  be  exclusively  derived  from  the  plant  named  at 
\  head  of  this  article,  the  following  species  of  Garcinia  are  capable  of 
tiding  a  similar  drug  which  is  c<)llected  to  some  small  extent  for  local 
\  but  not  for  exportation. 

1-  G.  Morelia  Desr. — The  tj'pical  form  of  this  tree  having  sessile  male 
vers  grows  in  moist  forests  of  Southern  India  and  Ceylon,  and  is 
lible  of  afibrding  good  gamboge. 

2.  (?.  pietaria  Roxb.,  a  large  tree  of  Southern  India  produces  a  sort  of 
■boge  found  by  Christison  (1846)  essentially  the  same  as  that  of 
SL  It  has  been  examined  more  recently  by  Broughton  (1871)  who 
tai  it  to  be  quite  equal  to  that  of  G,  Morellu, 

%.  G.  Travaneorica  Beddome,  a  beautiful  tree  of  the  southern  forests 
Trsrancore  and  the  Tinnevelly  Ghats  (3000  to  4500  feet).  According 
its  discoTcrer  Lieut  Beildome,*  it  yields  an  abundance  of  bright 
low  gamboge. 

OLEUM  GARCINIiC. 
ConnrtU  Oil  of  Mangosteen,  Kokum  Buttrr. 

Botanical  Origin — Garcinia  indica  Choisy  (G.  purpurea  Roxb. 
mdomia  indica  Dup.  Th.),  an  elegant  tree  with  drooping  branches  and 
k  creen  leaves.     It  bears  a  smooth  round  fruit  the  size  of  a  small 


from  HM,    CammU-Ofneral    in  *  Flora  Sy  I  vomica,  lUilTfUi,iitin  xy.  {1^72) 

\fm  \hi\.  tab.  173. 

lotM   JcJia,  fp,  fit. 
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apple,  containing  an  acid  purple  pulp  in  which  are  lodged  as  many  as  8 
seeds.  The  tree  is  a  native  of  the  coast  region  of  Western  India  known 
as  the  Conctm  lying  between  Daman  and  Goa. 

History — The  fruit  is  mentioned  by  Garcia  d'Orta  (1563)  as  known 
to  the  Portuguese  of  Goa  by  the  name  of  Brindones,  He  states  that  it 
has  a  pleasant  taste  though  very  sour,  and  that  it  is  used  in  dyeing ;  and 
further  that  the  peel  serves  to  make  a  sort  of  vinegar.  Several' succeediflg 
authors  (as  Bauhin  and  Eay)  have  contented  themselves  with  repeating 
this  account. 

As  to  the  fruit  yielding  a  fatty  oil,  we  find  no  reference  to  such  fiui 
tUl  about  the  year  1830,  when  it  was  stated  in  an  Indian  newspaper' 
that  an  oil  of  the  seeds  is  well  known  at  Goa  and  often  used  to  adul- 
terate ghee  (liquid  butter).  It  was  afterwards  pointed  out  as  the  resnh 
of  some  experiments  that  the  oil  was  of  an  agreeable  bland  taste  and  wdi 
adapted  for  use  in  pharmacy.  A  short  article  on  Kokum  Batter  was 
published  by  Pereira  *  in  1851.  With  the  view  of  bringing  the  substance 
into  use  for  pharmaceutical  preparations  in  India,  it  has  been  intiodaced 
into  the  Pharviacopceia  of  India  of  1868. 

Preparation — The  seeds  are  reniform,  somewhat  crescent-shaped 
or  oblong,  laterally  compressed  and  wrinkled,  ^^  to  ^  of  an  inch  long  by  , 
about  ^  broad.  Each  seed  weighs  on  an*  average  about  eight  gnina 
The  thick  cotyledons,  which  are  inseparable,  have  a  miM  oily  taate 
Examination  under  the  microscope  shows  them  to  be  built  up  of  laigi 
reticulated  ceUs  containing  a  considerable  proportion  oC  crystalliBe  &t 
readily  soluble  in  benzoL  In  addition  globular  masses  of  albuminoaij 
matter  occur  which  with  iodine  assume  a  brownish  yellow  hua  Witfc 
perchloride  of  iron  the  walls  strike  a  greenish-black. 

The  process  followed  by  the  natives  of  India  (by  whom  alone  the  oil  ii 
prepared)  has  been  thus  described : — The  seeds  having  been  dried  ly 
exposure  for  some  days  to  the  sun  are  bruised,  and  boiled  in  watcn 
The  oil  collects  on  the  surface,  and  concretes  when  cool  into  a  cale 
which  requires  to  be  purified  by  melting  and  straining. 

Description — Kokum  Butter  is  found  in  the  Indian  bazaars  in  the 
form  of  egg-shaped  or  oblong  lumps  about  4  inches  long  by  2  inches  ii 
diameter,  and  weighing  about  a  quarter  of  a  pound.  It  is  a  whitish  sub- 
stance, at  ordinary  temperatures,  firm,  dry,  and  friable,  yet  greasy  to  the 
touch.  Scrapings  (which  are  even  pulverulent)  when  examined  ia 
glycerin  under  tlie  microscope  show  it  to  be  thoroughly  ciystalline. 
They  have  a  mild  oily  taste,  yet  redden  litmus  if  moistened  with  alc(dKi 

By  filtration  in  a  steam-bath,  kokum  butter  is  obtained  perfectly 
transparent  and  of  a  light  straw-colour,  concreting  again  at  275*'  C.  into 
a  white  crystalline  mass :  some  crystals  appear  even  at  30^  Melted  in 
a  narrow  tube,  cooled  and  tlien  warmed  in  a  water  bath,  the  fat  b^i« 
to  melt  at  42*5°  C,  and  fuses  entirely  at  45°.  The  residue  left  after 
filtration  of  the  crude  fat  is  inconsiderable  and  consists  chiefly  of  brown 
tanm'c  matters  soluble  in  spirit  of  wine. 

When  kokum  butter  is  long  kept  it  acquires  an  unpleasanl  rancii 
smell  and  brownish  hue,  and  an  efflorescence  of  shinii^  tufted  crystlli: 
appears  on  the  surface  of  the  mass. 

*  Qnott'd  bv  Oraham,  Catal.  of  Bombay  »  Pharm.  Joum.  xi.  (1852)  W* 

Phntt,  l.S3<>.  25. 
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Riical  Composition  —  Purified  kokum  butter  boiled  with 
iOila  yields  a  tine  hard  soap  which  when  decomposed  M-ith  sul- 
Old  affords  a  cn'stalline  cake  of  fatty  acids  weighing  as  much  as 
nal  fat.  The  acids  were  again  combined  with  soda  and  the  soap 
«en  decomposed,  they  were  dissolved  in  alcohol  of  about  94  per 
y  slow  cooling  and  evajwration  crystals  were  first  fonned  whicli 
jrfectly  dried,  melted  at  09*5**  C.  :  they  are  consequently  Stearic 
I  less  considerable  amount  of  cr}'stAls  which  separated  subse- 
had  a  fusing  point  of  oS""  C.  and  may  be  referred  to  MyrUiie 

rtion  of  the  crude  fat  was  heated  with  oxide  of  lead  and  water, 
plumbic  compound   dried   and  exhausted  with  ether,  which 
;]>oration  left  a  verj'  small  amount  of  liquid  oil,  which  we  refer 
AcuL 

lly  the  sulphuric  acid  used  at  the  outset  of  the  expeiiments  was 
i  and  examined  in  the  usual  manner  for  volatile  fatty  acids 

valerianic,  &c.)  but  with  negative  results. 

fat  of  the  seeds  of  G.  indica  was  extracted  by  ether  and  examine<l 
lly   in   18r»7  by  J.  I>cmis  and    d*01iveira  Pimentel.*      It  was 

to  the  extent   of  30  per  cent.,   was  found  to  fuse  at  40*  C. 
insist  chiefly  of  stearin  (tristearin).    The  seecls  yiehled  1*72  j)er 

nitrogen.     Their  residue  after  exhaustion  by  ether  afforded  to 
solutiems  or  alcohol  a  fine  red  colour. 

B — Tlie  results  of  the  exiHjriments  alwve-noted  show  that  kokum 
J  well  suited  for  some  pharnuueutical  prei)amtions.  It  might 
advantageously  employed  in  candle-making,  us  it  yields  stearic 
-e  easily  and  in  a  purer  state  than  tallow  and  most  other  fata. 
t  it  is  possible  to  obtain  it  in  (juantities  sufficiently  large  for 
It  industrial  uses,  appears  to  us  vrry  pn)blematical. 

DIPTEROCARPE/E. 

BALSAMUM    DIPTEROCARPL 

Biilsa m  u  m  Gurju  nrr ;  Gu  rju n  Balsa  m ,  11  't^Oil  Oil} 

inical  Origin — This  dnig  is  yiehled   by  several  trees  i»f  the 

iptertKarpus,  namely — 

HtinatuA  (iiirtn.  f.  (/>.  Urt'is  Ham..  D,  imiints  Hrdd.\  a  native  of 

Iteugal.  Chittagong  an*!  IVgu  to  Singapore. 

\ranus  Koxb..  a  tree  of  Chittagong  and  Pegu. 

ilatus  Koxb.  gn)wing  in    Chittagong,  Burma,  Tenas.<;erini,  the 

n  Islands  and  Siam. 

fyiaHicus  Thw.  and  I),  hispvins  Thw.,  indigenous  to  Coy  Ion. 

inrrrtjt  Bl.,  a  nativeof  .Java  aud  the  Philippines,  antl  2>.  yracilU  Bl., 

'»  BrmimM,  xHv.  (1^57)  13f»5.  is  an  article  of  enorniouii  coDbmnptioii  among 

#|nid  QtMler  ULtire   niuot    not   bt*  the  rhinfM.%  who  use  it  in  the  raulkiux  and 

I  «ith  tht  aoH^aUed  H'<n>ti  tHl  of  ]»aintin^  of  junkn  ami  l>«»atM,  for  |ir\'M>rvinK 

rh  i«  of  a  t«itally  UilTerpnt  nature.  womlwnrk,  vanii.shing  furnitur*'.  and  alM*  in 

t«  a  fattr  oil  expreMrd  Ironi  the  inedi*  ine.      Mor^'   than   ^9  tniUioD  |tvuii<U 

frurUes  t»trtt*iUi  MuU.  Arg.  (/>ry-  valued    at    £547,0<H»    were    ex|n>rte«i    fn>m 

■•l«  Tkuiib.).  a  tree  of  the  order /«*<!•  Ilaukow  alone  during  thr  y^-ur  1  ^71. 
,  fntind  in  China  and  Jafuin,  und 
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D.  littoralis  Bl.,  D,  retusus  Bl.  (2>.  Spanoghei  Bl.),  trees  of  Java,  supply 
a  similar  product  which  appears  to  be  of  less  commercial  importance. 

The  Gurjun  tree  is  said  by  Hooker  ^  to  be  one  of  the  most  magnifi- 
cent of  the  forests  of  Chittagong.  It  is  conspicuous  for  its  gigantic  size, 
and  for  the  straightness  and  graceful  form  of  its  tall  unbrancbed  trunk, 
and  small  symmetrical  crown  of  broad  glossy  leaves.  Many  individuab 
are  upwards  of  200  feet  high  and  15  feet  in  girth. 

History — Gurjun  balsam  was  enumerated  as  one  of  the  productioM 
of  Ava  by  Francklin^  in  1811,  and  in  1813  it  was  briefly  noticed  by 
Ainslie.^  Its  botanical  origin  was  first  made  known  by  Eoxbui^h  who 
also  described  the  method  by  which  it  is  extracted. 

The  medicinal  properties  of  Gurjun  balsam  were  pointed  out  by 
O'Shaughnessy *  as  entirely  analogous  to  those  of  copaiba;  and  hi 
observations  were  confirmed  by  many  practitioners  in  India,  This  has 
obtained  for  the  drug  a  place  in  the  Phannacopceia  of  India  (1868). 

Extraction— A  recent  account  of  the  production  of  tliis  drug  is  j 
found  in  the  Reports  of  the  Jury  of  the  Madras  Eo^ibUion  of  1855. 
It  is  there  stated  that  Wood  Oil,  as  the  balsam  is  commonly  called,  i* 
obtained  for  the  most  part  from  the  coast  of  Burma  and  the  Straits,  and 
is  procured  by  tapping  the  trees  about  the  end  of  the  dry  season. 
Several  deep  incisions  are  made  with  an  axe  into  the  trunk  of  the  tree  and 
a  good-sized  cavity  scooped  out.  In  this,  fire  is  placed,  and  keptbuniing  | 
until  the  wood  is  somewhat  scorched,  when  the  balsam  begins  to  exude 
and  is  then  led  away  into  a  vessel  of  bamboo.  It  is  afterwards  allowed 
to  settle  when  a  clear  liquid  separate  from  a  thick  portion  called  the 
*'  guadr  The  oil  is  extracted  year  after  year,  and  sometimes  there  a» 
two  or  three  holes  in  the  same  tree.  It  is  produced  in  extraordinaiy 
abundance  ;  from  30  to  40  gallons  according  to  Roxburgh  may  some- 
times be  obtained  from  a  single  tree  in  the  course  of  a  season,  during 
which  it  is  necessary  to  remove  from  time  to  time  the  old  charred  surface 
of  the  wood  and  burn  afresh. 

If  a  growing  tree  is  felled  and  cut  into  pieces,  the  oleo-resin  exudes 
and  concretes  on  the  wood,  very  much,  it  is  said,  resevihling  caviphor  (?) 
and  having  an  aromatic  smell. 

Description — As  Gurjun  balsam  is  the  produce  of  different  trees  as : 
well  as  of  different  countries,  it  is  not  surprising  to  find  that  it  variee 
constderably  in  its  properties. 

The  following  observations  refer  to  a  balsam  of  which  4001h.  woe  . 
recently  imported  from  Moulmein  for  a  London  drug  firm.     It  is » : 
thick  and  viscid  fluid,  exhibiting  a  remarkable   fluorescence,  so  that^ 
when  seen  by  reflected  light  it  appears  opaque  and  of  a  dingy  greenii 
grey ;   yet    when   placed   between  the    observer  and   strong  daylight : 
it  is  seen  to  be  perfectly  transparent  and  of  a  dark  reddish-browiL 
It  has  a  weak  aromatic  copaiba-like  odour  and  a  bitterish  aromatic  taste 
without  the  persistent  acridity  of  copaiba.     Its  sp.  gr.  at  16'9*  C.  i» 
0-964. 

1  Himalayan  Journals^  t<l.  2.,  ii.  (1855)  "  Mai,  Med,  of  Hindoostan,  Madras,  1S15» 

332.  186. 

*  Tracts  on  the  Dominions  of  Ai'a,  I^ond.  *  Rmgal  Ihjip^nxatory,  1842.  223. 
1811.  26, 
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With  the  following  licjuids  (lurjun  aflbnls  perfoctl}'  clear  solutions 
lich  are  more  or  less  Huorescent,  namely  pure  benzol  (from  b<»nzoate  of 
Iciumj,  eumol,  chloroform,  sulphide  of  carbon,  essential  oils.  On  the 
iier  hand,  it  is  not  entirely  soluble  in  methylic,  ethylic,  or  amylic 
rohol,  in  ether,  acetic  etlier,  glacial  acetic  acid,  acetone,  phenol 
ltUjUc  acid;,  or  in  caustic  potash  dissolved  in  absohite  alcohol 
any  samples  of  commercial  benzol  also  are  not  capable  of  dis- 
Iving  the  oleo-resiu  perfectly,  but  we  have  not  ascertainetl  on 
lat  constituent  of  such  benzol  this  d«»pends.  We  have  noticed 
wever  that  that  jiortion  of  petroleum  which  is  known  as  Pet  role  an 
ker,  containing  the  most  volatile  hydn)carbons,  does  not  wholly 
ssolve  the  oleo-resiu,  while  the  less  volatile  cumoI  (0^*11*-)  does  so. 
tie  hundretl  jmrts  of  the  balsam  warmed  and  shaken  with  1000  parts 
absolute  alcohol  yielded  on  cooling  a  precipitate  of  resin  amounting 
heu  dried  to  18  5  parts.  All  concentrated  solutions  of  the  balsam  are 
necipitated  by  amylic  alcohol. 

If  the  Imlsam  is  kept  for  a  long  time  in  a  stopj>ered  ves.sel  at  100°  C. 
simply  becomes  a  little  turbid;  but  at  about  130^  C.  it  is  transformed 
ttto  a  jelly,  and  ofl  cooling  does  not  resume  its  former  fluidity, 
hlsam  of  copaiba  heiited  in  a  closed  ghu^s  tubii  to  *J20^  C.  does 
bot  at  all  lose  its  fluidity,  whereas  Gurjun  balsiim  becouies  an  almost 
K4id  nias^s. 

Cljemical  Composition — Of  the  balsam  6U0  grammes  dissolved 
«  benzol  and  kept  in  a  water  bath  until  the  residue  ceased  to  lose 
»eij»ht,  yielde*!  ^VS(»  grammes  of  a  dry,  transimrtMit,  stini-fluid  resin, 
^responding  to  54*44  per  cent.,  and  4')''}^  of  volatile  matters  expelled 
*r  evaporation. 

By  submitting  larger  quantities  of  the  balsam  to  the  usual  process  of 
listillation  with  water  in  a  large  copper  .still,  37  per  cent,  of  v<ilatile  oil 
'eit;  easily  obtained,  llie  water  i)assing  over  at  the  same  time  did  not 
wWen  litmus  i>aper.     A  dark,  viscid,  liquid  resin  remained  in  the  still 

The  essential  oil  is  of  a  pale  stniw-colour  anil  less  odon)Us  than  most 
<her  volatile  oils.  Treated  with  chloride  of  ciUcium  and  again 
liitiUed,  it  bi»gins  to  boil  at  210^  C.  and  ^passes  over  at  260'  C. 
ii^uiring  a  somewhat  empyreumatic  smell  and  light  yellowish  tint. 
V  purilieti  oil  has  a  sp.  gr.  of  ODIT);  *  it  is  but  sjmringly  soluble  in 
l«oluu*  alcohol  or  glacial  acetic  acid,  but  mixes  n^adilv  with  amvlic 
IfuhoL 

According  to  Werner  (1862)  this  oil  lias  the  com|M>.sitii)n  C^^il  •-,  liki* 
lut  of  copaiba.  He  saiys  it  deviates,  the  ray  of  polarizeil  light  to  the 
Eft,  but  that  prepared  by  one  of  us  deviated  strongly  to  the  rif/ht^ 
be  residual  resin  dissolved  in  benzol  being  wholly  inactive.  The  oil 
oei  not  form  a  crystalline  comj)ound  with  dry  hydnK*hloric  acid,  which 
oiour^  it  of  a  beautiful  blue.-  l)e  Vry^  states  that  the  essential  oil 
hcT  this  treatment  deviates  the  rav  to  the  right. 

Thf  resin  irontains,  like  that  of  copaiba,  a  small  pro]>orti(U)  of  a 
TvtaUizable  acid  which  may  be  removetl  by  warming  it  with  ammonia  in 
emk  alcohol     That  part  of  the  resin  which  is  insoluble  e\en  in  absolute 

*  '^Wl    actordiog     to    Wernrr  ;     01)81  '  ThU  ina^nifuvnl  *olouriiig  mattrr  is  no 

fSkMOtskmamj  ;  0918  De  Vry  (1857).  iU>isolrcd  bv  «*thor. 

»  Pharhi.  JouiH.  x\i    (lNr»7>  :t7i. 
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alcohol,^  we  found  to  be  uncrystallizable.  The  Ghirgunic  Acid  as  the 
crystallized  resinous  acid  is  called  by  Werner,*  but  which  it  is  more 
correct  to  write  Guiyunic,  may  consequently  be  prepared  by  extract- 
ing the  resin  with  alcohol  ('SSS)  and  mixing  the  solution  with  ammonia. 
From  the  ammoniacal  solution  gurjunic  acid  is  precipitated  on  addition 
of  a  mineral  acid,  and  if  it  is  again  dissolved  in  ether  and  alcohol  it 
may  be  procured  in  the  form  of  small  cr)'^stalline  crusts.  From  the 
specimen  under  examination  we  were  not  successful  in  obtaining  in- 
dubitable crystals. 

Gurjunic  acid,  C**H®®0^  according  to  Werner,  melts  at  220"*  C,  and 
concretes  again  at  180°  C. ;  it  begins  to  boil  at  260°  C,  yet  at  the 
same  time  decomposition  takes  place.  By  assigning  to  this  acid  the 
formula  €^H®*0^  4-  SH^O,  which  agrees  well  with  Werner's  analytical 
results,  we  may  regard  it  as  a  hydrate  of  abietinic  acid,  the  chemical 
behaviour  of  which  is  perfectly  analogous.  Gurjunic  acid  is  soluble  in. 
alcohol  0*838,  but  not  in  weak  alcohol ;  it  is  dissolved  also  by  ether, 
benzol,  or  sulphide  of  carbon  (Werner). 

In  copaiba  from  Maracaibo,  Strauss  (1865)  discovered  Metaeopaitic 
Acid  which  is  probably  identical  with  gurjunic'  the  former  however 
fuses  at  206°  C. 

The  amorphous  resin  forming  the  chief  bulk  of  the  residue  of  the 
distillation  of  the  balsam,  has  not  yet  been  submitted  to  exact  analysia. 
We  find  that  after  complete  desiccation  it  is  not  soluble  in  absolute  alcohd 

Commerce — Gurjun  balsam  is  exported  from  Singapore^  Moidmein, 
Akyab  and  the  Malayan  Peninsula,  and  is  a  common  article  of  tidte 
in  Siam.     It  is  likewise  produced  in  Canara  in  Southern  India.    It  ^  \ 
occasionally   shipped  to  Europe.      More  than  2000ib  were  offered  for 
sale  in  London  under  the  name  of  Host  Indian  BoUsam  Capiviy  4th  i 
October,  1855 ;  and  in  October  1858  a  no  less  quantity  than  45  casks  i 
appeared  in  the  catalogue  of  a  London  drug-broker.     It  is  now  not 
unfrequent  in  the  London  drug  sales. 

Uses — In  medicine  it  has  hitherto  been  employed  only  as  a  sub* 
stitute  for  copaiba,  and  chiefly  in  the  hospitals  of  India. 

In  the  East  its  great  use  is  as  a  natural  varnish,  either  alone  or 
combined  with  pigments  ;  and  also  as  a  substitute  for  tar  as  an  applic*-  | 
tion  to  the  seams  of  boats,  and  for  preserving  timber  from  the  atta^  of  j 
the  white  ant. 

MALVACE^. 

RADIX  ALTHiEiE. 

Marshmallow  Root ;  F.  Racine  dc  Guiniauve  ;  G.  Eibischwurzd, 

Botanical  Origin — AltJura  officinalis  L,  the  marshmallow,  grows  ii 
moist  places  throughout  Europe,  Asia  Minor,  and  the  temperate  parts  of 
Western  and  Northern  Asia,  but  is  by  no  means  universally  distributel  \ 
It  prefers  saline  localities  such  as  in  Spain  the  salt  marshes  of  SaragosWi 
the  low-lying  southern  coasts  of  France  near  Montpellier,  Southeit 
Russia,  and  the  neighbourhood  of  salt-springs  in  Central  Europe.  i 

*  The  sample  of  giiriuu  balsam  examined  *  Gmclin,  Chemistry,  xvii.  646. 

by  Werner  as  well  as  the  resin  it  contained  ■ 

were  entirely  soluble  in  boiling  potash  lye.  i 
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In  BritAin  it  occurs  in  the  low  grounds  bonlering  the  Thames  below 
idon.  and  here  and  there  in  many  other  spots  in  tlie  south  of  England 
I  of  Ireland.  * 

The  cultivated  marshmallow  thrives  as  far  north  as  Throndbjem  in 
rway,  and  has  been  naturalized  in  North  America  (salt  marshes  of 
w  Kngland  and  New  York)  and  Australia.  It  is  largely  cultivated  in 
raria  and  Wiirtemberj;. 

History — Marshmallow  had  many  uses  in  ancient  medicine,  and  is 
rrilied  by  Dioscorides  as  *A\0ala,  a  name  derived  from  the  Greek  verb 
^€iy,  to  heal. 

The  diffusion  of  the  plant  in  Europe  during  the  middle  ages  was  pro- 
AiA  by  Charlemagne  who  enjoined*  its  culture  (a.d.  812)  under  the 
le  of  *'  Minmalvas,  id  est  alteas  quod  dicitur  ibischa.'* 

Description — Tlie  plant  has  a  perennial  root  attaining  about  a  foot 
cngth  and  an  inch  in  diameter.  For  medicinal  use  the  biennial  roots 
the  cultivated  plant  are  chiefly  emphiyed.  When  fresh  they  are 
emally  yellowish  a!id  wrinkled,  white  within  and  of  tender  fleshy 
ture.  Previous  to  drying  the  thin  outer  and  a  portion  of  the  middle 
k  arc  scraped  off,  and  the  small  root  fdaments  are  unmoved.  Tlie  drug 
u  pn^parecl  and  dried  consists  of  simple  whitish  sticks  ♦»  to  8  inches 
»g,  of  the  thickness  of  the  little  finger  to  that  of  a  quill,  deeply  furrowed 
iptudinally  and  marked  with  brownish  scars.  Its  central  portion 
uch  is  pure  white  breaks  with  a  short  fracture,  but  the  bark  is  tough 
d  fibrous.  The  dried  root  is  rather  flexible  and  easily  cut.  Its  trans- 
ise  section  shows  the  central  woody  column  of  undulating  outline 
pamte<I  from  the  thick  l>ark  by  a  fine  dark  line  shaded  off  outwards. 
The  root  has  a  pt»culiar  though  very  faint  odour  and  is  of  rather 
kvkish  and  insipid  taste,  and  verj'  slimy  when  chewed. 

Microscopic  Structure — Tlie  greater  part  of  the  l«rk  consists  of 
**r.  aliounding  in  long  sofl  fibres,  to  which  the  toughness  of  the  cortical 
we  is  due.  Tliey  are  branched  and  form  bundles  each  containing 
•m  3  to  *^0  fibres  se{>arated  by  parenchymatous  tissue.  Of  the  cortical 
rvnchynie  many  cells  are  loaded  with  starch  granules,  others  contain 
Hate  ;:rr>uiiis  of  oxalate  of  calcium,  and  a  considerable  number  of  some- 
lat  Unrer  cells  are  tilled  with  mucilage.  The  last-named  on  adtlition 
alcohol  is  seen  to  consist  of  different  lavers. 

Tlie  woo<ly  part  is  made  up  of  pitted  or  scalariform  vessels,  accom- 
niftl  by  a  few  ligneous  cells  and  separated  by  a  parenchymatous  tissue, 
rifting  with  that  of  the  l)ark.  On  addition  of  an  alkali,  sections  4)f  the 
4  a«.^ume  a  bright  yellow  hue. 

Chemical  Composition — Tlie  mucilage  in  the  Ary  nx>t  amounts)  to 
"u;  l!5  |»T  cent,  and  the  starch  to  as  much  ni«»re.  The  former  appears 
m  the  not  ver}'  accordant  analyses  of  Schmidt  and  of  Mulder  to  agree 
th  the  formula  C**ll**^0*^  thus  diilering  fn>m  the  mucilage  of  gum 
ibic  by  one  molecule  less  of  water.  It  likewise  differs  in  being  pre- 
>itjible  bv  neutral  acetate  of  lead.     At  the  same  time  it  does  not  show 

m 

)  behaviour  of  celltilose,  as  it  does  not  turn  blue  by  ioiline  when  uiois- 
ed  with  imlphuric  acid,  and  it  is  not  soluble  in  amm(»iiiacal  solution 
jxide  of  copf  icr. 

Prrtr,  Jfow— imfa   Gtrmanitr  Kintoriea,  I^giuii  torn.    i.  \\ii'6o)  l^l.  -/6wc^a  truiu  the 
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The  root  also  contains  pectin  and  sugar  (cane-sugar  according  to 
Wittstock),  and  a  trace  of  fatty  oiL  Tannin  is  found  in  very  small 
quantity  in  the  outer  bark  alone. 

In  1826  Bacon,  a  pharmacien  of  Caen,  obtained  from  althaea  root 
crystals  of  a  substance  at  first  regarded  as  peculiar,  but  subsequently 
identified  with  Asparagin,  C^H^N^O^,  H^O.  It  had  been  previously 
prepared  (1805)  by  Vauquelin  and  Robiquet  from  asparagus  and  is  now 
known  to  be  a  widely-diffused  constituent  of  plants.^  Marshmallow 
root  does  not  yield  more  than  0*8  to  2*0  per  cent.  Asparagin  crystal- 
lizes in  large  prisms  or  octohedra  of  the  rhombic  system  ;  it  is  neaily 
tasteless  and  appears  destitute  of  physiological  action.  It  is  quite  per- 
manent whether  in  the  solid  state  or  dissolved,  but  is  easily  decom- 
posed if  the  solution  contains  the  albuminoid  constituents  of  the  =root> 
which  act  as  a  ferment.  I/^guminous  seeds,  yeast  or  decayed  cheese 
induce  tlie  same  change,  the  final  product  of  which  is  succinate  of 
ammonium,  the  asparagin  taking  the  elements  of  water  and  hydrogen 
set  free  V)y  the  fermentation,  thus — 

C*IPN20'+  H^O  -f  2H  =2NH^  C*H*0* 

jVsj)aragin  Succinate  of  Ammonium 

Under  the  iufiuence  of  acids  or  bases,  or  even  by  the  prolonged 
boiling  of  its  aqueous  solution,  asparagin  is  converted  into  Aspartak 
of  Avimoninm,  C^H®(NI1*)N0*,  of  which  it  contains  the  elements. 

These  transformations,  especially  the  former,  are  undergone  by  the 
asparagin  in  the  root,  if  the  latter  has  been  imperfectly  dried,  or  hw 
been  kept  long,  or  not  very  dry.  Under  such  conditions,  the  asparagin 
gradually  disappears,  and  the  root  then .  yields  a  yellow  decoction, 
sometimes  having  a  disagreeable  odour  of  butyric  acid.  There  is  no 
doubt  tliat  a  protein-substance  here  acts  as  a  ferment. 

The  peeled  root  dried  at  100°  C.  and  incinerated  afforded  us  488 of 
ash,  rich  in  phosphates. 

Uses — Althaea  is  taken  as  a  demulcent ;  it  is  sometimes  also  applied 
as  an  emollient  poultice.  It  is  far  more  largely  used  on  the  continent 
than  in  England. 


FRUCTUS  HIBISCI  ESCULENTI. 

Ccfp.mla:  IlibUci  cscv.lcnti ;    Okro,  Okra,  Beiidi-kai^ ;  F.  Oomho  (in  the 

French  Colonies). 

Botanical  Origin — Jfihlscus  csadcfiius  L.  {Ahelmmchus  cscidcniits 
GvUi  d  rr.rr.)  an  herbaceous  annual  plant  2  to  3  feet  high,  indigenous 
to  tlie  Old  World  (Africa  ?),  but  now  cultivated  in  all  tropical  countries. 

History — The  Spanish  I^Ioors  appear  to  have  been  well  acquainted 
with  Hibiscus  escvlcntvs  which  was  known  to  them  by  the  same  name 
that  it  has  in  Persian  at  the  present  day — Bdviiyah.  Abul-Abbas  el- 
Xebiiti,  a  native  of   Seville  learned  in  plants,  who  visited  Egypt  in 

^  It  plays  an  interesting  part  in  the  ^qt-  Pfcffer  in  Tringsheim's  Jahrb,  /.  vi»,  BtL 

mination  of    the  sr^-ds   of    i>apilioua(U'()u.s  1872.  533 — 664. 

plants.     It  is  abundant  in  the  young  ]»lanta,  ^  Oh*o  or  Okra  are  common  names  for  tke 

but  in  most  it  spoodily  disappears.     Its  pre-  plant  in  the  East  and  West  Indies.     ite»*- 

senre  can  \w  proved  in  the  juice  by  means  kai^  a  Canarese  and  Tamil  word,  is  used  by 

of  the  microscope  and  absolute  alcohol,  in  Kuroi>eans  in  the  South  of  India. 
which   latter   asparagin  is  insoluble.      See 
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K  1216,  describes*  in  uninistakeable  terms  the  form  of  the  plant,  its 
•ds  and  fniit,  which  last  he  remarks  is  eaten  when  young  and  tender 
til  meat  by  the  Eg}'ptian8.  The  plant  was  figured  among  Egyptian 
Mits  in  1592  by  Prosper  Alpinus  *  who  mentions  its  uses  as  an  ex- 
mal  emollient 

It  is  noticed  in  the  present  work  from  the  circumstance  that  it  has  a 
ace  in  the  Phnrmaropceia  of  India. 

Description — The  fruit  is  a  thin  capsule,  4  to  fi  or  more  inches  long 
\i  alMjut  an  inch  in  diameter,  oblong,  jwinted,  with  5  to  7  ridges  cor- 
spending  tti  the  valves  and  cells,  each  of  which  latter  contains  a  single 
•w  uf  round  s<»eds.  It  is  covered  with  rough  hairs  an<l  is  green  when 
esh ;  it  has  a  slightly  sweet  mucilaginous  taste  and  a  weak  herbaceous 
lour.    Like  many  other  plants  of  the  order,  HibUciut  enculrntus  alK)unds 

all  its  parts,  with  insipid  mucilage. 

Microscopic  Structure — A  characteristic  part  ^or  micn^scopic 
lamination  are  the  hairs  of  the  fniit.  They  exhibit  at  the  l>ase  one 
^n^<*  cell,  but  their  elongated  and  often  slightly  curved  end  is  built 
p  of  a  considerable  numl>er  of  small  cells,  without  anv  solid  contents, 
ne  middle  and  outer  zone  of  the  i>ericarp  shows  enormous  holes  tilled 
ip  with  colourless  mucilage.  In  jHjlarized  li;:ht  it  is  easily  seen  to  be 
imposed  of  successive  layers. 

Chemical  Composition  —  It  is  probable  that  the  fruits  con- 
tin  the  same  mucilage  as  Althaa,  but  we  have  had  no  opi)ortunity  of 
nvwtigating  the  fact.  Popp  who  examined  them  green  in  Egypt,  states  * 
bat  they  alwiund  in  pectin,  starch  and  mucilage.  He  found  that  when 
tiftl  they  atfonled  2  to  2*4  \k\t  cent  of  nitrogen,  and  an  ash  rich  in  sidts 
►f lime,  potash  and  magnesia.  The  ripe  seeds  gave  2*J — 2  *»  i>er  cent,  of 
utmjijen  ;  their  ash  24  per  cent,  of  phosphoric  acid. 

Uses — Tlie  fresh  or  dric^l,  unri]K'  fruits  are  used  in  tropical  countries 
I*  a  demulcent  like  marshmallow,  or  as  an  emollient  jwultice,  for  which 
^Wi  puqK)se  the  leaves  may  also  be  employed.  They  are  mon»  im- 
"•rtant  from  an  economic  jyoint  of  view,  being  much  employetl  for 
tiickening  s*»uj)S  or  eaten  boiled  as  a  vegetable.  The  root  luis  l>een 
^omni»'nded  as  a  substitute  for  that  of  Althcra}  The  plant  yields  a 
>Mi  fibre. 
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OLEUM  CACAO. 

h/ymm  Cacao,  Olnim  Thrvftraniatis ;  Cacao  Butter,  (HI  of  Theoinovia  ; 
F.  Benrrf  df  Cacao;  G.  Cacaobuttcr,  Cacaotalfj, 

Botanical  Origin — Cac^o  seeds  (from  which  Cacao  lUitter  is  ex- 
ratted)  are  furnished  by  Thcohrtmia  Cacao  L,  and  appan»ntly  also  by 
1.  Ifvijtarpum   Bernoulli,    Th,  jHutayonum    Hem.,  and   Th.    Suizman- 

*  Ib«  fUrttr,  Sontbeimcr* A  translation,  i.  •  Archir    dtr    Phirwutctr,    rxcr.     (1871) 

f  .  WttfS^nfeM,  Gttehiektr  </.  A  rob,  AersU  142. 

t  l*-|rt.  115.  *  Delia  Sudda,  JUp.  dr  Thitrm.,  Janvier, 

'  Of  pdmmi.   ASg^pt.,   Venet.   1692.    cap.  1S60.  ^*1\K 
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nianum  Bern.^  These  trees  are  found  in  the  northern  parts  of  South 
America  and  in  Central  America  as  far  as  Mexico,  both  in  a  wild 
state  and  in  cultivation. 

History — Cacao  butter  was  prepared  and  described  by  Hombeig* 
as  early  as  1695,  at  which  time  it  appears  to  have  had  no  particular 
application. 

An  essay  published  at  Tubingen  in  1735^  called  attention  to  it  as 
" novufii  atque  commendatissimum  medicamentum"  A  little  later  it  is 
mentioned  by  Geoffrey*  who  says  that  it  is  obtained  either  by  boiling 
or  by  expressing  the  seeds,  that  it  is  recommended  as  the  basis  of  cos- 
metic pomades  and  as  an  application  to  chapped  lips  and  nipples,  and 
to  haemorrhoids. 

Production — Cacao  butter  is  procured  for  use  in  pharmacy  ftom 
the  manufackirers  of  chocolate  who  obtain  it  by  pressing  the  warmed 
seeds.  These  in  the  shelled  state  yield  from  45  to  50  per  cent,  of  oil- 
The  natural  seeds  consist  of  about  12  per  cent,  of  shell  (testa)  and  8$ 
of  kernels  (cotyledons). 

Description — At  ordinary  temperatures  cacao  butter  is  a  light 
yellowish,  opaque,  dry  substance,  usually  supplied  in  the  form  of  oblonp 
tablets  having  somewhat  the  aspect  of  white  Windsor  soap.  Thou^ 
unctuous  to  touch,  it  is  brittle  enough  to  break  into  fragments  when 
struck,  exhibiting  a  dull  waxy  fracture.  It  has  a  pleasant  odour  of 
chocolate  and  melts  in  the  mouth  with  a  bland  agreeable  taste.  Ito 
sp  gr.  is  0-961 ;  its  fusing  point  29^  to  30"  C. 

Examined  under  the  microscope  by  polarized  light,  cacao  butter  i» 
seen  to  consist  of  minute  crystals.  It  is  dissolved  by  20  parts  of  boiling 
absolute  alcohol,  but  on  cooling  separates  to  such  an  extent  that  the 
liquid  retains  not  more  than  1  per  cent,  in  solution.  The  fat  separated 
after  refrigeration  is  found  to  have  lost  most  of  its  chocolate  flavour. 
Litmus  is  not  altered  by  the  hot  alcoholic  solution. 

Cacao  butter  in  small  fragments  is  slowly  dissolved  by  double  ito 
weight  of  benzol  in  the  cold  (10°  C),  but  by  keeping  partially  separates 
in  crystalline  warts. 

Chemical  Composition — The  fat  under  notice  is  composed  in 
coninion  with  others,  of  several  bodies  which  by  saponification  furnish 
glycerin  and  fatty  acids.  Among  the  latter  occurs  in  small  proportion 
oleic  acid,^  contained  in  that  part  of  the  cacao  butter  which  remains 
dissolved  in  cold  alcohol  as  above  stated.  In  fact  by  evaporating  thai 
solution  a  soft  fat  is  obtained.  But  the  chief  constituent  of  cacao  butter  ] 
appears  to  be  stearin.  Palmitin  also  occurs,  and  another  compound  \ 
of  glycerin  containing  probably  an  acid  of  the  same  series  richer  ift  ' 
carbon, — perhaps  arachic  acid,  C^H^^O^. 

Uses — Cacao  butter  which  is  remarkable  for  having  but  little  tea-  ' 
dency  to  rancidity,  has  long  been  used  in  continental  pharmacy ;  it  was  ' 


*  BcrnouWifl/ebersichtdcrbisjetzthrkifiin'  ii.  depuis  1686  jusqu'k  1699,  Paris,  l7tt- 
tfn  Arten  von  Thcobroma. — Reprinted  from  p.  248. 

DenkxcJiriftmderSchweizeriichenGeseUschaft  *  B.   D.  Mauchart   praside — dissertatio : 

filr  XaturwUisemchaften,  xxiv.  (Ziirieb  1869)  Butymm  Cacao.  Kesp.  Theoph.  HoffmanB. 

4o.  376.  ♦  Tract,  dc  Mat,  Med,  il  (1741)  409. 

*  Hist.  (L  VAcnd.  Poy.  dcs  Sciences,  tomo  "  See  article  Amygdala  dulca. 
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[itiTKlaced  into  England  a  few  years  ago   as  a   convenient  basis  for 
n^positories  and  pessaries. 

Adulteration — The  description  given  of  the  drug  sufficiently  indi- 
cated the  means  of  ascertaining  its  purity. 


LINE/E. 

SEMEN  LINI. 

Ziujw^//,  Flax  Seed  ;  F.  Sejuejice  <U  Lin  ;  G.  Leitisamen,  Flachasamen, 

Botanical  Origin — Linvm  miiatissimum  L,  Common  Flax,  is  an 
iiinal  plant,  native  of  the  Old  World  where  it  has  been  cultivated  from 
le  remotest  times.  It  sows  itself  as  a  weed  in  tilled  ground  and  is 
►MT  found  in  all  temperate  and  tropical  regions  of  the  globe.  Heer 
^inls  it  as  a  variety  evolved  by  cultivation  from  the  perennial  L. 
u/ujtti/oiium  Huds. 

History — The  history  of  flax,  its  textile  fibre  and  seed,  is  intimately 
ounected  with  that  of  human  civilization.  The  whole  process  of  con- 
rerting  the  plant  into  a  fibre  fit  for  weaving  into  cloth  is  frequently 
fcpicted  on  the  wall-paintings  of  tlie  Kgyptian  tombs.*  The  grave- 
clothes  of  the  old  I<4^ptians  were  made  of  flax,  and  the  use  of  the  fibre 
ift  Ejrypt  may  be  traced  back,  according  U)  Unger,*  as  far  as  the  23rd 
centurv  ac.  The  old  literature  of  the  Hebrews'  and  (Jreeks  con- 
Uins  frequent  reference  to  tissues  of  flax ;  and  fabrics  woven  of  flax 
l»»ve  actually  been  discovered  together  with  fruits  and  seeds  of  the 
pluit  in  the  remains  of  the  ancient  pile-dwellings  bordering  the  lakes  of 
Siitzerland.* 

The  seed  in  ancient  times  played  an  important  ]»art  in  the  alimenta- 
tion  of  man.  Among  the  (Jreeks,  Alcman  in  the  7th  century  B.C.,  and 
the  historian  Tliucydides,  and  anuuig  tlie  Romans  I'liny,  mention  linseed 
w  employeil  for  human  food.  The  roasted  seed  is  still  eaten  by  the 
Abvssinians.* 

Theophrastus  (3rd  century  B.C.)  expressly  alludes  to  the  mucilaginous 
Whi  oily  projierties  of  the  seed,  Pliny  and  Dioscorides  were  acquaiuteil 
*ith  its  nu^iieal  application  both  external  and  internal.  The  latter,  as 
*d!  as  Columella,  exhaustively  describes  flax  under  its  agricultural 
i»ptct  In  jui  edict  of  the  Empt»ror  Diocletian  De  prrdis  rcrum  vena- 
'wiii*  dating  A.l).  301,linseeil  is  quoted  150  denarii,  sesame  seed  200, 
k«np  seed  80,  and  l>oppy  seed  150,  the  mod  ins  castrensi'i,  cfjual  to  about 
88o  cubic  inches.'  The  propagation  of  flax  in  Northern  Europe  as  of 
if' many  other  useful  plants  was  promoted  by  Charlemagne.'* 

Description— The  capsule  which  is  globose  splits  into  5  caqn^ls 
'ach  containing  two  see<ls  separated  by  a  partition.     The  seeds  are  of 

'  WilktMon,  A mcimi Egyptians,  iii.  (1837)  *  A.  de  <'HQduIIf>,  tjt,^.  Bt>faHiqiu,  i>3^. 

lis.  kr.  •  S«v  p.  61,  n<»tf  1>. 

'  St^iwmgitihrrieki  der    Wiener  Akadcmif,  '  The   Kn>;liHli  niijtfriaJ  galUm  =  277*27 

tM  1*44.  cuHf  iut'lii\H. 

*  KjuhL  ul  31 ;  Ler.  xiii.  47,  48  ;  Isaiith  **  Fur  further  historical   iDfuriiiHtion    on 
ii.  >.  flax  in  anrimt  tiiiu'A,  we  nrny  rvfer  to  Ifvhn, 

*  H«^r  iAThm€ll*t/r>iini.  n/ /{a/,  i.  (1S72)  K^ilturpflttHun  und  llaualhifrr  .  .   .   IWrlin 
r  1S70.  P7,  430. 
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flattened,  elongated  ovoid  form  with  an  acute  edge,  and  a  slightly 
oblique  point  blunt  at  one  end.  They  have  a  brown,  glossy,  polished 
surface  which  under  a  lens  is  seen  to  be  marked  with  extremely  fine 
pits.  The  hihim  occupies  a  slight  hollow  in  the  edge  just  below  the 
apex.  Tlie  testa  which  is  not  very  hard  encloses  a  thin  layer  of 
albumen  surrounding  a  pair  of  large  cotyledons  having  at  their  pointed 
extremity  a  straight  embryo.  The  seeds  of  different  countries  vary 
from  J  to  i  of  an  inch  in  length,  those  produced  in  warm  regions 
being  larger  than  those  grown  in  cold.  We  find  that  6  seeds  of 
Sicilian  linseed,  13  of  Black  Sea  and  17  of  Arcliangel  linseed  weigh 
respectively  one  grain. 

When  immersed  in  water,  the  seeds  become  surrounded  by  a  thin, 
slippery,  colourless,  mucous  envelope,  which  quickly  dissolves  as  t 
neutral  jelly,  while  the  seed  slightly  swells  and  loses  its  polish.  The 
seed  when  masticated  has  a  mucilaginous  oily  taste. 

Microscopic  Structure — On  examining  the  testa  under  almond 
oil  or  oil  of  turpentine,  the  outlines  of  the  epidermal  cells  are  not  dis- 
tinctly visible.  But  under  dilute  glycerin  or  in  water  the  epidermis 
quickly  swells  up  to  3  or  4  times  its  original  thickness ;  on  warming, 
the  entire  epidermis  is  resolved  into  mucilage,  except  a  thin  skeleton  of 
cell-walls,  which  withstands  even  the  action  of  caustic  lye.  The  for- 
mation of  the  mucilage  may  be  conveniently  studied  by  the  use 
of  a  solution  of  ferrous  sulphate,  with  which  thin  sections  of  the  testa 
should  be  moistened.  Other  structural  peculiarities  may  be  seen  if  they 
are  imbued  with  concentrated  sulphuric  acid,  washed,  and  then  mois- 
tened with  a  solution  of  iodine.  The  application  of  polarized  light 
is  also  useful.  By  the  latter  means  crystalloid  granules  of  albmni- 
noid  matter  become  visible  if  the  sections  are  examined  under  oil 
The  tissue  of  the  albumen  and  the  cotyledons  abounds  in  drops  of 
fatty  oil. 

Chemical  Composition — The  constituent  of  cliief  importance  is 
the  fixed  oil  which  the  seed  contains  to  about  \  of  its  weight.  The 
proportion  obtained  by  pressure  on  a  large  scale  is  20  to  30  per  cent 
varying  with  the  quality  of  the  seed.  The  oil  when  pressed  with- 
out heat  and  when  fresh  has  but  little  colour,  is  without  unpleasant 
taste,  and  does  not  solidify  till  cooled  to  —20''  C.  The  commercial 
oil  however  is  dark  yellow  and  has  a  sharp  repulsive  taste  and 
odour.  On  exposure  to  the  air,  especially  after  having  been  heated 
with  oxide  of  lead,  it  quickly  dries  up  to  a  transparent  varnish. con- 
sisting chiefly  of  Linoxyii  C^-H^^O^^  The  crude  oil  increases  in  weight 
11  to  12  per  cent,  although  at  the  same  time  its  glycerin  is  destroyed  by 
oxidation. 

By  saponification,  linseed  oil  yields  glycerin,  and  95  per  cent  of 
fatty  acids,  consisting  chiefly  of  Linolcw  Actd^  C^^H^O-,  ^  accompanied 
by  some  oleic,  palmitic,  and  myristic  acid.  The  action  of  the  air 
transforms  linoleic  acid  into  the  resinoid  Oxylinolew  Acid  C^*H*0*. 
Linoleic  acid  appears  to  be  contained  in  all  drying  oils,  notably  in 
that  of  poppy  seed.  It  is  not  homologous  either  with  ordinary  fat^ 
acids  or  with  the  oleic  acid  of  oil  of  almonds,  C^^H'^^0^.     The  chemisiif 

'  Formula  of  SiissePKiith  (li>(55) ;  C^^H^^O^  accor.liiif,'  to  Mulder. 
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le  drj'ing  oils,  (»sp<»cially  those  of  linseed  and  poppy,  lias  been  parti- 
rly  investigated  l»y  Mulder.* 

The  viscid  mucilage  of  linseed  cannot  be  filtered  till  it  has  been 
i*d.  It  contains  in  the  dry  state  more  than  iO  per  cent,  of  mineral 
stances,  when  freed  from  which  and  dried  at  110**  C.  it  corre- 
ids  like  althica-mucilage,  to  the  formula  C*-H^O*^  The  seeds  by 
lustion  with  cold  or  warm  water  afford  of  it  about  15  per  cent, 
boiling  nitric  aci<l  it  yields  cr}'8tals  of  mucic  acid.  Its  chemical 
tions  are  thenffore  those  of  gum  and  not  of  soluble  cellulose. 
LinM*ed  contains  about  4  per  cent,  of  nitrogen  corresponding  to 
It  25  per  cent,  of  protein-substances.  After  expression  of  the  oil 
c  substances  remain  in  the  cake  so  completely  that  the  latter  con- 
B  T)  per  cent,  of  nitrogen,  and  constitutes  a  very  important  article 
eeding  cattle. 

In  the  r\\ie  state  linseed  is  altogether  destitute  of  starch,  though 
sul»st4ince  is  found  in  the  immature  seed  in  the  very  cells  which 
9«|uently  yield  the  mucilage.  The  hitter  may  be  regarded  as  in 
loj»ous  cases  t<i  be  a  product  of  the  transformation  of  starch. 
The  am(»unt  of  water  retained  by  the  air-dry  seed  is  about 
>er  cent. 

The  minerul  constituents  of  linseed,  chiefly  phos[)hates  of  potab- 
m,  magnesium,  and  calcium,  amount  on  an  average  to  3  per  cent., 
I  pass  into  the  mucilage.  By  tn^ating  thin  slices  of  the  testa  and 
adhering  inner  membrane  with  ferrous  sulphate,  it  is  seen  that 
s  integument  is  the  seat  of  a  small  amount  of  tannin. 

Production  and  Commerce — Flax  is  cultivated  on  the  largest 
le  in  Russia,  from  which  country  there  was  imported  into  the 
ited  Kingdom  in  1872,  linseed  to  the  value  of  3  millions  sterling. 
t  shipments  were  made  in  alxnit  ecjual  projwrtion  from  the  northern 
I  the  southern  ports  of  Hussia. 

The  imports  from  India  in  the  same  year  amounted  in  value  to 
144,942.  and  from  Germany  and  Holland  to  £144,108.     The  total 
)ort  in  1872  was  l,r»14.947  quarters,  value  £4,513.842. 
Tlie  cultivation  of  flax  in  Great  Britain  appears  to  be  declining. 
t  area  under  this  crop  in  1870  was  23,957  acres;  in  1871,  17,3l>H 
»;  in  1872,  15,357  acres;   and  in  1873,  14,083   acres.    The  last 
Ded  area  reckoning  tlie  yield  at  2  to  2^  quarters  of  seed  per  acre 
aid  represent  a  production  of  about  30,000  to  38,000  quarters. 
In  English  price-currents,  eight  sorts  of  linseed  are  enumerated, 
nely.   English,  Calcutta,  Ik)mbay,  Egyptian,  Black   Sea  and  Azof, 
ersbnrg«   Kiga,  Archangel.      The   first   three   apj>ear  to   fetch   the 
liest  prices. 

Uses — In  me<licine,  linseed  is  chiefly  used  in  the  form  of  poultice, 
ich  may  Ije  made  either  of  the  seed  simply  ground  or  of  the  pulver- 
I  caJce.  In  either  cane  the  ]>owder  should  not  be  long  stored,  as  the 
in  the  comminuted  seed  is  rapidly  oxidized  and  fatty  acids  ])ro- 
cd.  An  infusion  of  the  seeds  called  Linseai  Tta  is  a  common 
Qlar  demulcent  remedy. 

Hi*  BrnmcrcNU  inTcstigitioiift  on  t)ni«  (tcrman  tninsUtiou :  (t.  J.  Mulih'r,  A> 
ct  Imw  bmi  imblislM^l  in  a  Hfiwrntf  f'hrmif  der  nHidrwkHftuifn  (V/r  .  .  Ilcrlin, 
41*1.   <d  which  we  ha^'e  Wforr   w^  n       1867,  |»p.  *255. 
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Adulteration — Linseed  is  very  liable  to  adulteration  with  other 
seeds,  especially  when  the  commodity  is  scarce.  The  admixture  in 
question  is  due  in  part  to  careless  harvesting  and  in  part  to  intentional 
additions.  In  1864  the  impure  condition  of  the  linseed  shipped  to  the 
English  market  had  become  so  detrimental  to  the  trade  that  the  im- 
porters and  crushers^  founded  an  association  called  Tlie  Linseed  Asso- 
ciation of  London,  by  which  they  bound  themselves  to  refuse  all  lin- 
seed containing  more  than  4  per  cent,  of  foreign  seeds,  and  this  step 
very  rapidly  improved  the  quality  of  the  article.^ 

As  the  druggist  has  to  purchase  linseed  meal,  he  must  of  neces- 
sity rely  to  some  extent  on  the  character  of  the  oil-presser  from  whom 
he  derives  his  supplies.  The  presence  of  the  seeds  of  Crndferm  (as 
rape  and  mustard)  which  is  common,  may  be  recognized  by  the  pun- 
gent odour  of  the  essential  oil  which  they  develope  in  contact  with 
water.  The  introduction  of  cereals  would  also  be  easily  discovered  bj 
iodine,  which  strikes  no  blue  colour  in  a  decoction  of  linseed.  The 
microscope  will  also  afiford  important  aid  in  the  examination  of  linseed  j 
cake  or  meal.  I 

ZYGOPHYLLEiE.  j 
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Lignum  saiictum ;    Gricaiucum  Wood,  Lignum  Vita:;   F.  Bois  de  Gayoci  I 

G.  GhiaiukMz,  Fockholz.  I 

Botanical  Origin — This  wood  is  furnished  by  two  West  Indian  I 
species  of  Ghuiia^ttm,  namely  : —  I 

1.  G.  officinale  L.,  a  middle-sized  or  low  evergreen  tree,  with  light  1 
blue  flowers,  paripinnat^  leaves  having  ovate,  very  obtuse  leaflets  in  i   1 
less  often  in  3  pairs,  and  2-celled  fruits.     It  grows  in  Cuba,  Jamaici 
(abundantly  on  the  arid  plains  of  the  south  side  of  the  island),  I^ 
Gonaives  in  the  N.W.  of  Hayti  (plentiful),  St.  Domingo,   Martinique    j 
St.  Lucia,  St.  Vincent,  Trinidad,  and  the   northern  coast  of  the  Soutk 
American  continent.      This  tree  alBfords  the  Lignum  Vitse  of  Jamaica   j 
(of  which  very  little  is  imported),  a  portion  of  that  shipped  from  tha 
ports  of  Hayti,  and  probably  the  small  quantity  expoi'ted  by  the  United    , 
States  of  Colombia. 

2.  G.  sanctum  L.,  a  tree  much  resembling  the  preceding,  but  distin- 
guishable by  its  leaves  having  3  to  4  pairs  of  leaflets  which  are  v€iT 
obliquely  obovate  or  oblong,  passing  into  rhomboid-ovate,  and  mucronn-    1 
late  ;  and  a  5-celled  fruit.    It  is  found  in  Southern  Florida,  the  Bahan* 
Islands,  Key  West,  Cuba,  St.  Domingo  (including  the  part  called  Hayti) 
and  Puerto  Rico,  and  is  certainly  the  source  of  the  small  but  excelleBt   ] 
Lignum  Vitai  exported  from  the  Bahamas  as  well  as  of  some  of  tbit   j 
shipped  from  Ilayti.  i 

History — There  can  be  no  doubt  but  that  the  earliest  importatioifl  j 
of  Lignum  Vita3  were  obtained  from  St.  Domingo,  of  which  iataA  A 
Oviedo*'^  who  landed  in  America  in  1514  mentions  the  tree,  under  tta  j 
name  of  Guayacan,  as  a  native.     He  points  out  its  fruits  as  yellow  and  J 

*  Greenish  in    Year-Book  of   Pharmacy,  *  Natural  Husioriu  de  Uu  India$,  TdA  1 

1S71.  590;  Pharm,  Jaum.  Sept.   9,  1871.       ir>26.  fol.  xxxvii.  1 

211.  I 


LIGNUM  GUJUCL 


93 


Ing  two  joined  lupines,  which  could  only  be  said  with  reference 
^cinah'  and  would  not  apply  to  the  ovoid,  five-cornered  fruits  of 
\im.  Oviedo  appears  however  to  have  been  aware  of  two  species, 
hich  he  found  in  EspaHola  (St.  Domingo)  as  well  as  in  Nagrando 
;ua),  and  the  other  in  the  island  of  St  John  (Puerto  Kico), 
it  was  called  Lignum  sanctum. 

first  edition  of  Oviedo  was  j)rinted  in  152G;  but  some  years 
lis  the  wood  must  have  been  known  in  Germany,  as  is  evident 
treatises  written  in  1517,  ir»l8,  and  1519  by  Nicolaus  PoU,^ 

Schmaus  *  and  Ulricli  von  Hutten.^     The  last  which  gives  a 

5  description  of   the  tree,  its  wood,  bark,  and  medicinal  pro- 

^as  truuslated  into  English  in  15.S3  by  Thomas  Paynel,  canon  of 

Abljey,  and  published  in  London  in  153G  under  the  title—"  Of 

called  Oiiaiacmn  that  heulcth  tlu  Frcnchc  Pockcs  and  also  hclpeth 

in  the  feete,  the  stooiu,  tlu  jxdsey,  lejtrec,  dropsy,  fallynye  euyil, 
r  dysea^fcsJ*     It  was  several  timt'S  reprinted. 

cription* — The  wood  (always  known  in  commerce  as  Lignum 
I  im])orted  consists  of  pieces  of  tiie  stem  and  thick  branches, 
stripiH^d  of  bark,  and  often  weighing  a  hundredweight  each.  It 
kably  heavy  and  compact.  Its  sp.  gr.  which  exceeds  that  of 
ods  is  al)out  1*:^.  • 

um  Vita*  is  mostly  im  j)orted  Tor  turnery,'*  and  the  chips,  raspings 
zings  are  the  only  form  in  which  it  is  commonly  seen  in  phar- 
A  stem  7  to  8  inches  in  diameter  cut  transversely  exhibits  a 
lowisii  zone  of  sapwcKul  aUmt  an  inch  wide,  enclosing  a  sharply 
heart woikI  of  a  dark  greenish  brown,  lioth  display  alternate 
nd  darker  layers,  which  espeinally  in  the  sapwood  are  further 
ishetl  by  gn)uj>s  of  vesst»ls.  In  tliis  manner  art^  fonned  a  lai^ 
of  circles  resembling  annual  rings,  the  general  form  of  which  is 
though  the  individual  rings  are  by  no  means  well  defined, 
an  liO  such  rings  may  he  counted  in  the  sapwood  of  a  log  such 
ive  mentiomni,  and  morti  than  *M)  in  the  heartwood.  The  pith- 
tre  \»  usually  out  of  the  axis.  The  medullar}'  rays  are  not 
o  the  naked  eye  but  may  U*  seen  by  a  lens  to  bi»  very  numerous 
idistant.  The  pores  of  the  heartwood  may  l»e  distinguished  as 
ng  a  brownish  resin,  while  those  of  the  outermost  layer  of  sa|»- 
:•  empty. 

he  thickest  pieces  sapwood  is  wanting  and  even  in  stems  of 
foot  in  diameter  it  Ls  Rnluced  to  I  of  an  inch.  It  is  of  looser 
than  the  heartwood  and  floats  on  water,  whereas  the  latter  sinks, 
pwood  and  heartwood  owe  their  tenacity  to  a  i>eculiar  zigzag 
iient  of  the  woody  bundles.      Tiie  sapwood  is  tasteless.      The 


n  M"rh%iiit  Jlici  ;Kr  L  i  f/n  m  m  ff  uawi  ♦ 

r//ii«,  priiiti'd  iu  MM)  but  (Lited 

17,  l>  paff«-»»". 

yrU*  dalluo  tntetcUiut,  Salislmrfp, 
1518.— T*print«'d  in  the  Aj^tro- 
LoMinui,  Lugd.  Bat.   1728.  ;i83. 

•  odIj  M«n  the  Utter. 

•  di  HulUn  tquitin  df  Guaiiwi 
t  tmorbo  failifo  liUr  iinu.t,  4 '.  (26 
fognntiie,  1519. 

ignnB  ViUp  of  JAniaicA  {O.  ojffici- 
bit  oCthe  Bthimss  (</.  sunrtum). 


of  which  authentic  R|tei*inion8  have  ht^n 
kindly  placed  at  our  disfK^sal  hy  Mr.  It. 
Shadl>ult,  display  the  same  apiH;iiranc«  as 
well  a.H  microscopic  structure. 

*  Li^uni  \'\X«  is  much  iis«d  for  lb* 
wbcelii  (technically  **8htarts*')  of  shi|«* 
blwkt)  (pulleys)  the  circumference  of  which 
ou^ht  to  consist  of  the  white  ^.lnwlMHi.  It 
is  al^)  re<iaired  for  caulking  m&llet«,  skittle 
Ivalls  and  for  the  large  l»all»  Qse«l  in  Amtrican 
howling  alleys,  for  which  purpose;}  it  should 
b<-  a*«  s<iund  and  homogeneous  as  |H>NsiMe. 
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heartwood  has  a  faintly  aromatic  and  slightly  irritating  taste,  and  when 
heated  or  rubbed  emits  a  weak  agreeable  odour. 

The  bark  which  was  formerly  officinal  but  is  now  almost  obsolete,  is 
very  rich  in  oxalate  of  calcium  and  affords  upon  incineration  not  less 
than  23  per  cent,  of  ash.  It  contains  a  resin  distinct  from  that  of  the 
wood,  and  also  a  bitter  acrid  principle. 

Microscopic  Structure — The  wood  consists  for  the  most  part  of 
pointed,  not  very  long,  ligneous  cells  (libriform),  traversed  by  one-c^ed 
rows  of  medullary  rays.  There  are  also  thin  layers  of  parenchymatous 
tissue,  to  which  the  zones  apparent  in  a  tmnsverse  section  of  the  drag 
are  due.  The  pitted  vessels  are  comparatively  large  but  not  veiy 
numerous.  The  structure  of  the  sapwood  is  the  same  as  that  of  the 
heartwood,  but  in  the  latter  the  ligneous  cells  are  tilled  with  resin. 
The  parenchymatous  cells  contain  crystals  of  oxalate  of  calcium. 

Chemical  Composition — The  only  constituent  of  any  interest  is 
the  resin  which  the  heartwood  contains  to  the  extent  of  about  a  fourth 
of  its  weight.  The  sapwood  afforded  us  0'91  and  the  heartwood  0*60 
per  cent,  of  ash. 

Commerce — Lignum  Vitxe  varies  much  in  estimation,  according  to 
size,  soundness,  and  the  cylindrical  form  of  the  logs.  The  best  is 
exported  from  the  city  of  Santo  Domingo  whither  it  is  brought  from  the 
interior  of  the  island.  The  quantity  shipped  from  this  port  during  1871 
was  1494  tons.^  That  obtained  from  the  Haytian  ports  of  the  same 
island  is  much  less  esteemed  in  the  London  market. 

Some  small  wood  of  good  quality  comes  from  the  Bahamas,  and  an 
ordinary  quality,  also  small,  from  Jamaica.  From  the  latter  island,  the 
quantity  exported  in  1871  was  only  14  tons  ;  -  from  the  Bahamas  in  the 
same  year  199  tons.^  Lignum  Vitai  was  shipped  from  Santa  Marta  in 
1872  to  the  extent  of  115  tons.* 

Uses — Guaiacum  wood  is  only  retained  in  the  pharmacopoeia  as  an 
ingredient  of  the  Compound  Decoction  of  Sarsaparilla.  It  is  probably 
inert,  at  least  in  the  manner  in  which  it  is  now  administered.^ 

Adulteration — In  purchasing  guaiacum  chips  it  is  necessary  to 
observe  that  the  non-resinous  sapwood  is  absent,  and  still  more  that 
there  is  no  admixture  of  any  other  wood.  A  spurious  form  of  the  dnig 
seems  to  be  bv  no  means  rare  in  the  United  States.® 

RESINA  GUAIACI. 

Guaiacum  Resin;  F.  liesine  dc  Gayac ;  G.  Guaiakharz, 

Botanical  Origin — Guaiacum  officinale  L,  see  preceding  article. 

History — Hutten"  in  1519  stated  that  guaiacum  wood  when  set  on   ' 
fire  exudes  a  blackish  resin  which  quickly  hardens,  but  of  which  he 

*  Conmihir  lifports  presented  to    Parlia-       immense  reputation,   consisted  in   the  id-    > 
ment,  Aiifj.  1872.  minij^ratiou  of  vast  quantities  of  th©  decoe- 


*  lUue  Book  — Island  of  Jamaica  for  1871.  tion,  the  patient  being  shut  up  in  a 

*  Blue  Book  for  Colony  of  Bahamas  for  room  and  Kept  in  bed. 
1871.  *  Schulz,    in   the   (Chicago)   Pharmacia, 

*  Consular  Rf])oHs,  Auj^.  1873.  746.  Sept.  1873. 

*  The  ancient  treatment  of   syphilis  by  "  Op.  eit.  at  p.  93. 
j^iaiarum  wliicli  gained  for  the  drug  such 
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new  no  use.  The  resin  was  in  fact  introduced  into  medicine  much 
Iter  than  the  wocwi.  The  first  edition  of  the  London  Pharmacopceia  in 
•hich  we  find  the  former  named,  is  that  of  1G77. 

Production  * — In  the  island  of  St.  Domingo  whence  the  supplies  of 
naiacum  resin  are  cliiefly  derived,  the  latter  is  collected  from  the  stems 
f  the  trees,  in  part  as  a  natural  exudation,  and  in  part  as  the  result  of 
Krisious  made  in  the  bark.  In  some  districts  as  in  the  island  of  Gonave 
ear  Port-au-Prince,  another  method  of  obtainini^  it  is  adopted.  A  log 
f  the  wood  is  8Up|)orted  in  a  horizontal  position  above  the  ground  by 
vo  upright  bars.  Each  end  of  the  log  is  then  set  on  fire,  and  a  large 
[ici^ion  having  been  previously  made  in  the  middle,  the  melted  resin 
UDS  out  therehx^m  in  considerable  abundance. 

The  resin  is  collected  chiefly  from  (r.  officinale,  which  affords  it  in 
jeater  plenty  than  G.  sanctum. 

Description — The  resin  occurs  in  globular  tears  J  an  inch  to  1  inch 
n  diameter,  but  much  more  commonly  in  the  form  of  large  compact 
nasses,  containing  fragments  of  w(X)d  and  bark.  The  resin  is  brittle, 
ireaking  with  a  clean,  glassy  fracture ;  in  thin  pieces  it  is  transparent 
md  appears  of  a  greenish  bix>wn  hue.  The  iK)wder  when  fresh  is 
grey,  but  becomes  green  by  exposure  to  light  and  air.  It  has  a  slight 
bil&iuuic  odour  and  but  little  taste,  yet  leaves  an  irritating  sensation 
in  tbe  throat. 

The  resin  has  a  sp.  gr.  of  about  1  2.  It  fuses  at  85°  C,  emitting  a 
peculiar  odour  somewhat  like  that  of  benzoin.  It  is  easily  soluble  in 
•cetone,  ether,  alcohol,  amylic  alcohol,  chloroform,  creasote,  caustic  alka- 
line solutions,  and  oil  of  cloves ;  but  is  not  dissolved  or  only  j)arti- 
•Ht  by  other  volatile  oils.  l)enzol  or  bisulphide  of  carbon.  By  oxidizing 
•pents  it  aa^uires  a  fine  blue  colour,  well  shown  when  a  fresh  alcoholic 
•olutiou  is  allowed  to  Ary  up  in  a  very  thin  layer  and  this  is  then 
sprinkled  with  a  dilute  alcoholic  solution  of  ferric  chloride.  Seducing 
ige&tA  of  all  kinds,  and  heat  proiiuce  deooloratioiL  An  alcoholic  solution 
ttftt  be  thus  blued  and  decolorized  sevend  times  in  succession,  but  it 
1««  tt  length  its  susceptibility.  This  remarkable  j)roperty  of  guaiacum 
WM  Qtilized  bv  Schonbein  in  his  well-known  researches  on  ozone. 

Chemical  Composition — Hie  composition  of  guaiacum  resin  was 
isoTtaiued  by  Hadelich  (1802)  to  be  as  follows: — 


ttojiiai'onic  A«*i<i       ........  70 

truaUiTtii*  Aciil  lo*.** 

(■oaiAC  BeU*retfiu    .  9'S 

Gum :r7 

Afth  confttitaentH 0-> 

GiuiUcic  Arid,  colouring  ruattfr  (Guaiar  yeUuw),  uii<l  ^         ,.^ 
imimritiM \ 

1(M)0 

If  the  mother  liquor  obtaineil  in  the  preparation  of  the  potassium 
It  of  goaiaretic  acid  {vide  infra)  is  decomjwseil  by  hydrochloric  acid, 
kd  tbe  precipitate  washed  with  water,  ether  will  extract  from  the  mass 

iaccmie  Add,  a  compound  discovered  by  Hadelich,  having  the  formula 
|}««QM      It  ia  a  l^ht  brown,  amorphous  8ul)stance.  fusing  at  100"*  C. 

W«  bire  to  tluuik  Mr.  Engine  Nau  of      tinder  this  head,  an  well  an  for  some  int«*reht- 
Tnmf  Ibr  the  information    given      iog  HptH^inifiii*. 
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it  is  without  acid  reaction  but  decomposes  alkaline  carbonates,  forming 
uncrystallizable  salts  easily  soluble  in  water  or  alcohol.  It  is  insoluble 
in  water,  benzol,  or  bisulphide  of  carbon,  but  dissolves  in  ether,  chloro- 
form, acetic  acid  or  alcohol.  With  oxidizing  agents  it  acquires  a 
transient  blue  tint. 

Guaiaretic  Acid,  C^H^^O*,  discovered  by  Hlasiwetz  in  1859,  may  be 
extracted  from  the  crude  resin  by  alcoholic  potash  or  by  quick  liine 
With  the  former  it  produces  a  crystalline  salt ;  with  the  latter  an  amor- 
phous compound :  from  either,  the  liquid  which  contains  chiefly  a  salt  of 
guaiaconic  acid,  may  be  easily  decanted.  Guaiaretic  acid  is  obtained  by 
decomposing  one  of  the  salts  referred  to  with  hydrochloric  acid,  and 
crystallizing  from  alcohol.  The  crystals,  which  are  soluble  also  in  ether, 
benzol,  chloroform,  carbon  bisulphide  or  acetic  acid,  but  neither  in 
ammonia  nor  in  water,  melt  below  80°  C.  and  may  be  volatilized  withoat 
decomposition.     The  acid  is  not  coloured  blue  by  oxidizing  agents. 

After  the  extraction  of  the  guaiaconic  acid  there  remains  a  substance 
insoluble  in  ether  to  which  the  name  Qnaiac  Beta-resin  has  been  applied. 
It  dissolves  in  alcohol,  acetic  acid  or  alkalis,  and  is  precipitated  by  ether,  j 
benzol,  chloroform  or  carbon  bisulphide  in  brown  flocks,  the  composition  j 
of  which  appears  not  greatly  to  difler  from  that  of  guaiaconic  acid.  J 

Guaiacic  Acid,  C^^H^^O®,  obtained  in  1841  by  Thierry  from  guaiacom  J 
wood  or  from  the  resin,  crystallizes  in  colourless  needles.  Hadelich  was  j 
not  able  to  obtain  more  than  one  part  from  20,000  of  guaiacum  resin.      | 

Hadelich's  Guaiac-yellow,  the  colouring  matter  of  guaiacum  resiB,  J 
first  observed  by  Pelleticr,  crystallizes  in  pale  yellow  quadratic  ocUh  I 
hedra,  having  a  bitter  taste.  Like  the  other  constituents  of  the  resin,  it  J 
is  not  a  glucoside.  1 

The  decomposition-products  of  guaiacum  are  of  peculiar  interest  1 
On  subjecting  the  resin  to  dry  distillation  in  an  iron  retort  and  rectifying  1 
the  distillate,  Guaiacen^:  {Giuijol  of  Yolckel),  C^H^O,  passes  over  it  1 
118°  C.  as  a  colourless  neutral  liquid  having  a  burning  aromatic  taste.     1 

At  205° — 210°  C,  there  pa.«*s  over  other  products,  Guaiacol  (or  Pyn>-  1 
guaiacic  Acid  or  Guaiacyl-hydridc) ,  C^H^O-,  and  Kreosol,  C®H^®0*  Both  1 
are  thickish,  aromatic,  colourless  liquids,  which  become  green  by  caustic  J 
alkalis,  blue  by  alkaline  earths,  and  are  similar  in  their  chemical  relatiott  ■ 
to  eugenic  acid.  Guaiacol  ha"s  been  prepared  synthetically  by  Gomp-  ■ 
Besanez  (18()8)  by  combining  iodide  of  methyl,  CH^I,  with  pyw-l 
catechin,  C^^H^O^.  I 

After  the  removal  ])y  distillation  of  the  liqiiids  just  described,  there  V 
sublime  upon  the  further  application  of  heat,  i)early  crystals  of  iV»*J 
guaiacin,  C-*IP^O^  an  inodorous  substance  melting  at  180°  C.  Hiafl 
same  compound  is  obtained  together  with  guaiacol  by  the  dry  distillatioft  I 
of  guaiaretic  acid.  Pyroguaiacin  is  coloured  green  by  ferric  chloridfi*! 
and  blue  by  warm  sulphuric  acid.  The  similar  reactions  of  the  crude  I 
resin  are  probably  due  to  this  substance  (Hlasiwetz).  I 

Beautiful  coloured  reactions  are  likewise  exhibited  by  two  new  acidi  I 
which  Hhisiwetz  and  Barth  obtained  (1864)  in  small  quantity  together  A 
with  traces  of  fatty  volatile  acids,  by  melting  purified  resin  of  guaiacmifl 
with  potassium  hydrate.  One  of  them  is  isomeric  with  pyrocatechoilH 
acid.  X 

Uses — Guaiacum  resin  is  reputed  diaphoretic  and  alterative.  It  n 
frequently  prescribed  in  cases  of  gout  and  rheumatism.  ■ 
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ion — The  drug  is  sometimes  imported  in  a  very  foul  con- 
rely  coutaminated  with  impurities  arising  from  a  careless 
lection. 


RUTACEiE. 

CORTEX   ANGOSTURiE. 

riir ;    Angostura    Bark,    Cvsparia    Bark,    Carony  Bark; 
F.  Eeorce  cTAfigusture ;  G.  Angosiura-Rinde, 

I  Origin — Galipea  Cus^xiria  St  Hilaire  {G.  officinalit 
plandia  irifoliata  Willd.),  a  small  tree,  12  to  15  feet  high, 
3  to  5  inches  in  diameter,  growing  in  abundance  on  the 
San  Joaquin  de  Caroni  in  Venezuela,  between  7*  and  8* 
xling  to  Hancock,^  who  was  well  acquainted  with  the  tree, 
(id  in  the  Missions  of  Tumeremo,  Uri,  Alta  Gracia,  and 
ict*^  lyin^  eastward  of  the  Caroni  and  near  its  junction 
nnkd.    The  bark  is  bi-ought  into  commerce  by  way  of 

-Angostura  Bark  is  said  to  have  been  used  in  Madrid  by 
ly  as  1759'  (the  year  before  he  left  Spain  for  South 
,  it  was  certainly  unknown  to  the  rest  of  Europe  until 

Its  real  introducer  was  Brande,  apothecary  to  Queen 
>  father  of  the  distinguished  chemist  of  the  same  name, 
(ntion  to  some  parcels  of  the  bark  imported  into  England 

the  same  year  a  quantity  was  sent  to  a  Loudon  drug  firm 
)f  Trinidad  who  describes  it  *  as  brought  to  that  island 
ra  by  the  Simniards.  The  drug  continued  to  arrive  in 
'  by  way  of  Spain  or  England,  and  its  use  was  gradually 

South  America  it  is  known  as  Quina  de  Caroni  and 

Angostura, 

on — The  l>ark  occurs  in  flattisb  or  channelled  pieces,  or  in 
IS  much  as  6  inches  in  length  and  mostly  snorter.  The 
are  an  inch  or  more  in  width  and  |  of  an  inch  in  thick- 
ter  side  of  the  bark  is  coated  with  a  yellowish-grey  corky 
oft  enough  to  be  removeable  with  the  nail,  and  then  dis- 
c  brown,  resinous  under  surface.  The  inner  side  is  lieht 
rough,  slightly  exfoliating  surface  indicating  close  adhe- 
wd,  strips  of  which  are  occasionally  found  attached  to  it 
cut  edge  also  shows  that  it  is  not  very  easily  detached, 
a  short,  resinous  fracture  and  displays  on  its  transverse 
lefinetl  whit<!  points,  due  to  deposits  of  oxalate  of  calcium. 
r  taste  and  a  nauseous  musty  oilour. 

pic  Structore — The  most  striking  peculiarity  is  the  great 

mtkt  Ora^fHri  or  Anguatum  Hanrock*t  plant,    comfMiriDg   it    with   hit 

•anj.    of   Mfdirti-Biiinninil  fi^ir  and  other  aptwimena,  and  hare  ar- 

— Hancock  emit^vonred  to  riviil  at  the  concluaion  that  it  ia  nntcnabk 

tinct  from  0,  Cunparia  St.  aa  a  diatinct  apecie& — D.  H. 
nd  Don  who  aubaeqnently  '  Ifartinj,  EneyklopddU^  i.  (1S48)  242. 

arimcna  decidt^l   that   thf>  '  Brande,  Exp^rimeiUs  and  Obttrratifm»  mi 

■M.     With   tha  aaHiatanoe  /A^  i4n^«fiirrr  72ari.  17W1.  2nd  ad.  1798. 
alio  hare  examined  (1871'  *  Londim  Med,  Journ  x.  {VSi*)  154. 

H 
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number  of  oil-cells  scattered  through  the  tissue  of  the  bark.  They 
are  not  much  larger  than  the  neighbouring  parenchymatous  cells  and 
are  loaded  with  yellowish  essential  oil  or  small  granules  of  renn. 
Numerous  other  cells  contain  bundles  of  needle-shaped  crystals  of 
oxalate  of  calcium  or  small  starch  granules.  The  liber  exhibits  bundles 
of  yellow  fibres,  to  which  the  foliaceous  fracture  of  the  inner  baik 
is  due. 

Chemical  Composition — Angostura  bark  owes  its  peculiar  odovr 
to  an  essential  oil  which  it  was  found  by  Herzog  ^  to  yield  to  the  extent 
of  f  per  cent.  According  to  this  chemist  it  has  the  compositioa 
Q13H240  J  it  is  probably  a  mixture  of  a  hydrocarbon  (C?^*)  with  an 
oxygenated  oil.     Its  boiling  point  is  266**  C. 

The  bitter  taste  of  the  b^rk  is  attributed  to  a  substance  pointed  out 
in  1833  by  Saladin  and  named  Civsparin,     It  is  said  to  be  crystalline; 
neutral,  melting  at  45**  C,  soluble  in  alcohol,  sparingly  in  water,  pre- 
cipitable  by  tannic  acid.    The  bark  is  stated  to  yield  it  to  the  extent  of 
1*3  per  cent.    Herzog  endeavoured  to  prepare  it  but  without  snccett. 
A  cold  aqueous  infusion  of  angostura  bark  yields  an  abundant  red- 1 
brown  precipitate  with  ferric  chloride.     Thin  slices  of  the  bark  are  not  J 
coloured  by  solution  of  ferrous  sulphate,  so  that  tannin  appears  to  be  I 
absent.  I 

Uses — Angostura  bark  is  a  valuable  tonic  in  dyspepsia,  dysentoy  I 
and  chronic  diarrhoea,  but  is  falling  into  disuse.  I 

Adulteration — About  the  year  1804,  a  quantity  of  a  bark  wMA  I 
proved  to  be  that,  of  Strychnos  Nux  Vomica  reached  Europe  from  Indtf^l 
and  was  mistaken  for  Cusparia.  The  error  occasioned  great  alarmiiCl 
some  accidents,  and  the  use  of  angostura  was  in  some  countries  evet  I 
prohibited.  The  means  of  distinguishing  the  two  barks  (which  are  not  I 
likely  to  be  again  confounded)  are  amply  contained  in  the  above-givei  I 
descriptions  and  tests.  I 

FOLIA   BUCHU.  I 

Folia  Bucco ;    Bttchu,  Biicchu,  Buch^  or  Buka  Leaver;    F.  /Viet/te d^l 

Biccco ;   G.  Bukuhldtter,  I 

Botanical  Origin — The  Buchu  leaves  of  medicine  are  afforded  Ifl 
three  species  of  Barosma}  The  latter  are  erect  shrubs  some  feet  M 
height  with  glabrous  rod-like  branches,  opposite  leaves  furnished  wiM 
conspicuous  oil-cells  on  the  toothed  margin  as  well  as  generally  on  ttfl 
under  surface.  The  younger  twigs  and  several  parts  of  the  flower  IH 
also  provided  with  oil-cells.  The  white  flowers  with  5-partite  cahd 
and  the  fruit  formed  of  five  erect  carpels,  are  often  found,  together  wJS 
small  leafy  twigs,  in  the  drug  of  commerce.  I 

The  leaves  of  the  three  species  referred  to  may  be  thus  diitiM 
guished : —  I 

1.  Barosma  crenidata  Hook.  {B.  crenata  Kunze). — Oblong,  oval,  M 
obovate,  obtuse,  narrowed  towards  the  base  into  a  distinct  petioitil 
margin  serrulate  or  crenulate  ;  dimensions,  |  to  IJ  inches  long,  ^4 
^  of  an  inch  wide.  I 

^  Arehiv  d.  Pharm.  xciiL  (1858)  146.  *  From  fiapls,  heavy,  and  i^pti. 
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2.  R  mrratifolia  Willd. — Linear-lanceolate,  equally  narrowed  to- 
irds  either  end,  three-nerved,  apex  truncate  always  furnished  with 
A  oil-cell ;  margin  sharply  serrulate ;  1 — 1^  inches  long  by  about  ^ 
r  an  inch  wide. 

3.  R,  bttulina  Bartling. — Cuneate-obovate^  apex  recurved ;  margin 
barply  denticulate,  teeth  spreading ;  ^  to  |  of  an  inch  long  by  |V  to  ^ 
ide.   Substance  of  the  leaf  more  harsh  and  rigid  than  in  the  preceding. 

B,  erenKlata  and  B,  betulina  grow  in  the  Divisions  of  Clanwilliam 
ad  Worcester,  north  and  north-east  of  Cape  Town,  and  the  former  even 
a  Table  Mountain  close  to  the  capital ;  B.  sirratifolia  is  found  in  the 
hvision  of  Swellendam  further  south. 

History — The  use  of  Buchu  leaves  was  learnt  from  the  Hottentots 
J  the  colonists  of  the  Cape  of  Good  Hope.  The  first  importations  of 
be  drug  were  consigned  to  the  house  of  Reece  A  Co.  of  I^ndon,  who 
Btroduced  it  to  the  medical  profession  in  1821.^  The  species  appears 
tt  have  been  B,  erentUata. 

Description— In  addition  to  the  characters  already  pointed  out,  we 
Bay  observe  that  buchu  leaves  of  either  of  the  kinds  mentionod  are 
SDooth  and  glabrous,  of  a  dull  yellowish-green  hue,  somewhat  paler  on  the 
inder  side,  on  which  oil-cells  in  considerable  number  are  perceptible. 

The  leaves  of  B,  crenulcUa  vary  in  shape  and  size  in  diflerent  parcels, 
in  lome  the  leaves  being  larger  and  more  elongated  than  in  others,  pro- 
Ublj  according  to  the  luxuriance  of  the  bushes  in  particular  localities. 
Iboie  of  B  serratifolia  and  B,  bctulina  present  but  little  variation.  Each 
Taai  is  always  imported  by  itself.  Those  of  B.  bctulina  are  the  least 
iMeemed  and  fetch  a  lower  price  than  the  others,  yet  appear  to  be  quite 
M  rich  in  essential  oil. 

Bochu  leaves  have  a  penetrating  peculiar  odour  and  a  strongly 
vomatic  taste. 

Microscopic  Structure — The  essential  oil  is  contained  in  large 
«iD^  close  beneath  the  epidermis  of  the  under  side  of  the  leaf.  The  oil- 
^tik  sre  circular  and  surrounded  by  a  thin  layt^r  of  smaller  cells  ;  they 
90Q.«equently  partake  of  the  character  of  the  oil-ducts  in  the  aromatic 
IMU  of  Umbelli/ercc  and  Compvsitm,    The  latter  however  are  elongated. 

The  upper  side  of  the  leaf  of  Barosma  exhibits  an  extremely 
itteresting  peculiarity.'  There  is  a  colourless  layer  of  cells  8ei>arating 
|ftt  epidermis  from  the  green  inner  tissue  (niesophyllum).  If  the  leaves 
M  examined  under  alcohol  or  almond-oil  the  colourless  layer  is  seen  to 
\t  very  narrow,  and  the  thin  walls  of  its  cells  shrunken  and  not  clearly 
idtingiiishable.  If  the  transverse  sections  are  examined  under  water, 
|kse  cells  immediately  swell  up  and  become  strongly  distended,  giving 
MTan  abundance  of  mucilage,  the  latter  being  afforded  by  the  solution 
rftbe  Tery  ccll-waUs.  The  mucilage  of  buchu  leaves  thus  originates  in 
fte  nme  way  aa  in  flax  seed  or  quince  seed,  but  in  the  former  the 
ipdermiB  is  thrown  off  without  alteration.  We  are  not  aware  that 
itter  mucilaginous  leaves  possess  a  similar  structure,  at  least  not  those 
tAUk^a  ofieinalis  and  of  Sesamnm  which  we  examined. 

Chemical  Composition — The  leaves  of  B.  betulina  afforded  us  by 


•  t.  Bmm,  MmMp  gMiitfr  €f  Btaiih  for  *  Fliickigf r  in  Sek^rrix.  Woehtntekrin  fir 

Mk,  last.  TM.  Phmrm,  Dm.  1878.  with  pUU. 
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distillation  1*56  per  cent,  of  volatile  oil/  which  has  the  odour  rather  of 
peppermint  than  of  buchu  and  deviates  the  ray  of  polarused  light 
considerably  to  the  left.  On  exposure  to  cold  it  furnishes  a  camphor 
which  after  re-solution  in  spirit  of  wine,  crystallizes  in  needle-shaped 
forms.  After  repeated  purification  in  this  manner,  the  crystals  of 
Barosma  Ctimphor  have  an  almost  pure  peppermint  odour;  theyfiue 
at  85**  C.  and  begin  to  sublime  at  110**  C.  After  fusion  they  again 
solidify  only  at  50°  C.  Submitted  to  elementary  analysis,  the  ciy^als 
yielded  us  7408  per  cent,  of  carbon  and  from  9  to  10  per  cent  of 
hydrogen.^  Barosma  camphor  is  abundantly  soluble  in  bisulphide  of 
carbon. 

The  crude  oil  from  which  the  camphor  has  been  separated  has 
a  boiling  point  of  about  200"*  C,  quickly  rising  to  210**  or  even  higher. 
That  which  distilled  between  these  temperatures  was  treated  with 
sodium,  rectified  in  a  current  of  common  coal  gas  and  submitted  to 
elementary  analysis,  aflForded  us  77'86  per  cent,  of  carbon  and  10*58 
of  hydrogen.  The  formula  C^^H^^O  would  require  78*94  of  carbon  and 
10*53  of  hydrogen. 

On  addition  of  perchloride  of  iron  an  aqueous  infusion  of  buchi 
leaves  assumes  a  dingy  brownish  green  colour  changing  to  red  by  an  - 
alkali.  The  infusion  added  to  a  concentrated  solution  of  acetate  of 
copper  causes  a  yellow  precipitate  *  which  dissolves  in  caustic  potadi, 
affording  a  green  solution.  This  may  be  due  to  the  presence  of  i 
substance  of  the  quercitrin  or  rutin  class. 

When  the  leaves  are  infused  in  warm  water,  the  mucilage  notioed  I 
under  the  microscope  may  easily  be  pressed  out.      It   requires  fif  I 
precipitation  a  large  amount  of  alcohol,  being  readily  miscible  with 
dilute  alcohol.     Neutral  acetate  of  lead  produces  a  yellow  precipitate 
in  an  infusion  of  the  leaves ;  the  liquid  affords  a  precipitate  by  a  sub- 
sequent addition  of  basic  acetate  of  lead.      The  latter  precipitate  ii 
(probably)  due  to  the  mucilage,  that  afforded  by  neutral  acetate  paxtly  1 
to  mucilage  and  partly,  we  suppose,  to  rutin  or  an  allied  substance.    W  I 
the  mucilage  of  buchu  leaves  is  of  the  class  which  is  not  proper^  I 
dissolved  by  water,  but  only  swells  up  like  tragacanth.  ] 

The  leaves  of  B,  crenulata  afifoid  upon  incineration  47  per  ccat  I 
of  ash.  j 

The  Diosmin  of  Landerer  *  is  entirely  unknown  to  us.  j 

Commerce — The  export  of  Buchu  from  the  Cape  Colony  in  1872  wiM 
379,125  ft).,  about  one-sixth  of  which  quantity  was  shipped  direct  to  tin  | 
United  Stat-es.*  j 

Uses — Buchu  is  principally  administered  in  disorders  of  the  urino*  J 
genital  organs.  It  is  reputed  diuretic  and  diaphoretic.  In  the  Capj 
Colony  the  leaves  are  nmch  employed  as  a  popular  stimulant  aiH 
stomachic,  infused  in  water,  sheny  or  brandy.  They  are  also  ext6i*| 
sively  used  in  the  United  States,  both  in  regular  medicine  and  by  tfcl| 
vendors  of  secret  remedies.  1 

'  Messrs.  Allen  and  Hanborys  operating  '  It  seems  t^ne^n  as  long  as  it  is  in  Um  Ml 

on  larger  quantities  obtained  1  *63  per  cent.  cupric  liquid.                                              1 

•  Our  supply  of  the  substance  having  been  *  Qmelin's  Chemistry^  xviiL  194.          ^| 

exhausted  by  two  analyses  we  cannot  regard  '  BlwtBook  published  at  Cape  Town,  llll| 

the  above  figures  as  sufficient  for  the  calcu-  1 

lation  of  a  formula.  I 
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Substitutes — The  leaves  of  Empleurum  urrulatttm  Ait,  a  small 
hnib  of  the  same  order  as  Barosma  and  growing  in  the  same 
ocalities,  have  been  imported  rather  frequently  of  late  and  sold  as 
hitktL  They  have  the  same  structure  as  regards  mucilage,  and  nearly 
be  same  form  as  those  of  B.  serrati/olia,  but  are  easily  distinguished. 
Iiey  are  still  narrower,  and  often  longer  than  those  of  B.  serrcUi/olia, 
nd  terminate  in  an  acute  point  without  an  oil-duct;  they  have  a 
litterish  taste  and  a  different  odour  from  buchu.  The  flowers  of 
Empleurum  are  still  more  distinct,  for  they  are  apetalous  and  reddish 
iffown.  The  froiit  consisting  of  a  single,  compressed,  oblong  carpel, 
erminated  by  a  flat  sword-shaped  horn,  is  quite  unlike  that  of  buchu. 

The  leaves  of  Barotma  Eckloniana  Berg  (regarded  by  Sender  ^  as  a 
mn  of  B.  crenulatd)  have  to  our  knowledge  been  imported  on  one 
cession  (1873).  They  are  nearly  an  inch  long,  oval,  rounded  at  the 
a«e.  strongly  crenate,  and  grow  from,  pubescent  shoots. 

We  have  seen  other  leaves  which  had  been  imported  from  South 
Ifrica  and  offered  as  buchu ;  but  though  probably  derived  from  allied 
lenera  they  were  not  to  be  mistaken  for  the  genuine  drug. 
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Botanical  Origin — Toddalia  aculeata  Pers.,  a  ramous  prickly  bush, 
rften  climbing  over  the  highest  trees,  common  in  the  southern  parts  of 
the  Indian  Peninsula  as  the  Coromandel  Coast,  South  Concans  and 
Ciiiara,  also  found  in  Ceylon,  Mauritius,  the  Indian  Archipelago  and 
Southern  China. 

History — The  pungent  aromatic  properties  which  pervade  the  plant 
Wt  especially  the  fresh  root-bark  are  well  known  to  the  natives  of  India 
•lid  have  been  utilized  in  their  medical  practice.  They  have  also 
ittncted  the  attention  of  Europeans,  and  the  root  of  the  plant  is  now 
leoof^ized  in  the  Pkarmacopona  of  India. 

It  is  from  this  and  other  species  of  Toddalia  or  from  the  allied 
pmn  Zantkexjflum  '  that  a  drug  is  derived  which  under  the  name  of 
Lofa  Boot  had  once  some  celebrity  in  Europe.  This  drug  which  was 
tnre  precisely  termed  Radix  Indica  Loptziana  or  Boot  of  Juan  Lopez 
fipuiros  ^ss  first  made  known  by  the  Italian  physician  Kedi ; '  who 
dnchbed  it  in  1671  from  specimens  obtained  by  Pigneiro  at  the  mouth 
if  the  river  Zambesi  in  Eastern  Africa, — the  very  locality  in  which  in 

times  Toddalia  lanceolaia  Lam.  has  been  collected  by  Dr.  Kirk.^    It 

actually  introduced  into  European  medicine  by  Gaubius^  in  1771 
M  a  remedy  for  diarrhoea,  and  acquired  so  much  reputation  that  it  was 
id&itted  to  the  Edinburgh  Pharmacopoeia  of  1792.  The  root  appears  to 
b?e  been  sometimes  imported  from  Goa,  but  its  place  of  groMth  and 
klsniral  origin  were  entirely  unknown,  and  it  was  always  extremely 

'  Barrcy  tuid  Sooder,  Flora  Capenns,  L  with  a  soft,  corkj,  yellow  bark  baring  a 

lifiS-eOi  ass.  rcry  bitter  taste  witii  a  strung  pungeuey 

'  TW  fwK  of  a  ZaniJkcayium  sent  to  us  like  that  of  pellitory. 

■•iava  by  Mr.  Btaneiidyk  of  the  Baiten<  '  Esperimze  intanu)adir€r$e  eo$€maiuraIi^ 

»  Bvcaftiinal  Gardan  baa  txactlj  the  aspect  Firenze,  1671.  121. 

r  IM  «f  Toidmtia.    Tba  toot  of  7.  Bungei  «  Olirer,  Fhr,  of  Trop,  Africa,  I  (186S) 

kki  w«  Wve  aiawiitw!  in  the  freab  state  SOT. 

It  it  coverad  *  Adtermria^  80. 
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rare  and  costly.^  It  has  long  been  obsolete  in  all  countries  except 
Holland,  where  until  recently  it  was  to  be  met  with  in  the  shops.  The 
F/iarmacapcea  Neerloundica  of  1851  says  of  it  "  Origo  hotanica  perjium 
dubia. — Fatria  Malaeca  f  *' 

Description — The  specimen  of  the  root  of  Toddalia  aculeata  which 
we  have  examined  was  collected  for  us  by  Dr.  G.  Bidie  of  Madras  whose 
statements  regarding  the  stimulant  and  tonic  action  of  the  drug  may  be 
found  in  the  Fhamiacopceia  of  India,  p.  442.  It  is  a  dense  woody  root 
in  cylindrical,  flexuous  pieces,  which  have  evidently  been  of  considerable 
length  and  are  from  J  to  1^  inches  in  diameter,  covered  with  bark  ^  to 
^^  of  an  inch  in  thickness.  The  bark  has  a  soft,  dull  yellowish, 
suberous  coat,  wrinkled  longitudinally,  beneath  which  is  a  veiy  thin 
layer  of  a  bright  yellow  colour,  and  still  lower  and  constituting  two- 
thirds  or  more  of  the  whole,  is  the  firm,  brown  middle  cortical  layer 
and  liber  which  is  the  part  chiefly  possessing  the  characteristic  pungency 
and  bitterness  of  the  drug.  The  yellow  corky  coat  is  however  not 
devoid  of  bitterness.  The  wood  is  hard,  of  a  pale  yellow,  and  without 
taste  and  smell.  The  pores  of  the  wood  which  are  rather  large,  i» 
arranged  in  concentric  order  and  traversed  by  numerous  narrow  medullazy 

rays. 

In  a  letter  which  Frappier-  wrote  to  Guibourt  from  the  island  of 
Reunion  where  Toddalia  acvAeata  is  very  common,  he  states  that  the 
roots  of  the  plant  are  of  enormous  length  (longtteur  vncroyablt)  tnd 
rather  difficult  to  get  out  of  the  basaltic  rock  into  the  fissures  of 
which  they  penetrate.  Mr.  J.  Uorne  of  the  Botanical  Garden,  Mauritin^ 
has  sunt  us  a  specimen  of  the  root  of  this  plant,  the  bark  of  which 
is  of  a  dusky  brown,  with  the  suberous  layer  but  little  developed. 

Microscopic  Structure — We  have  examined  the  root  for  whid 
we  are  indebted  to  Dr.  Bidie,  and  may  state  that  its  cortical  tissue  ii 
remarkable  by  the  number  of  large  cells  filled  with  resin  and  essentiil 
oil ;  they  are  scattered  through  the  whole  tissue,  the  cork  exceptei 
The  parenchymatous  cells  are  loaded  with  small  starch  granules  or  with 
crystals  of  oxalate  of  calcium.  The  vessels  of  younger  roots  abound  ii 
yellow  resin. 

Chemical  Composition — None  of  the  constituents  of  the  Toddib 
root  of  India  have  yet  been  satisfactorily  examined.  The  bark  contaiii 
an  essential  oil,  which  would  be  better  extracted  from  fresh  than  6o» 
dry  material.  The  tissue  of  the  bark  is  but  little  coloured  by  salts  if 
iron.  In  the  aqueous  infusion,  tannic  acid  produces  an  abundm^ 
precipitate,  x)robably  of  an  indifferent  bitter  principle  rather  than  of  •• 
alkaloid.  We  have  been  unable  to  detect  the  presence  in  the  bilk 
of  berberine. 

Lopez  root  was  examined  in  Wittstein's  laboratory  by  Schnitzer'  who;^ 
found  that  the  bark  contains  in  addition  to  the  usual  substances  a  Itfgi; 
proportion   of  resin, — a   mixture   probably  of  two   or  three   differafii 
bodies.     The  essential  oil  afforded  by  the  bark  had  an  odour  resembliog! 
cinnamon  and  melissa. 

1  Our  friend  Dr.  de  Vrj'  informs  us  that  •  Wittstein's  Vio'teyahreuehr^ftfiirprtiL: 

he  remembers  thu  price  in  Holland  in  1828       Pharm.  xi.  (1862)  L— The  drag   iiTimiirfj 


being  equivalent  to  about  245.  the  ounctt!  was  the  Lopez  root  fold  at  that  period  A| 

«  Journ,  de  thai  in,  v.  (1867)  4U3. 
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i — The  drug  has  been  introduced  into  the  Pharmaccpcgia  of 
liefly  upon  the  recommendation  of  Dr.  Bidie  of  Madras,  who 
I  it  of  great  value  as  a  stimulating  tonic.  The  bark  rasped  or 
rom  the  woody  root  is  the  only  part  that  should  be  used. 
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PRUCTUS  LIMONIS. 

Lemon  ;  F.  Citron,  Limon ;  G.  CUrone,  Limone. 

inical  Origin — Citrus  Limonum  Risso  (C.  medica  var.  /8  Linn.), 
ree  10  to  15  feet  in  height,  planted  here  and  there  in  gardens 
sub-tropical  countries,  but  cultivated  as  an  object  of  industry 
[editerranean  coast  between  Nice  and  Genoa,  in  Calabria^  Sicily, 
d  Portugal 

.ree  which  is  supposed  to  represent  the  wild  state  of  the  lemon 
\  and  as  it  seems  to  us  after  the  examination  of  numerous 
IS  in  the  herbarium  of  Kew,  of  the  citron  {Citrus  medica  Kisso) 
native  of  the  forests  of  Northern  India,  where  it  occurs  in  the 
>f  Kuuiaon  and  Sikkim. 

cultivated  lemon-tree  is  of  rather  irregular  growth,  with  foliage 
it  pallid,  sparse,  and  uneven,  not  forming  the  tine,  close  head  of 
en  that  is  so  striking  in  the  orange-tree.  The  young  shoots  are 
11  pur})Ie ;  the  flowers,  which  are  produced  all  the  year  except 
le  winter  and  are  in  part  hermaphrodite  and  in  part  unisexual, 
i  corolla  externally  purplish,  internally  white,  and  a  delicate 
stinct  from  that  of  orange  blossom.  The  fruit  is  pale  yellow, 
•ually  crowned  by  a  nipple. 

ory — The  name  of  the  lemon  in  Sanskrit  is  Nimbiika ;  in  Hin- 
Limhu,  Zivi  u,  or  Ninbu,  From  these  sounds  the  Arabians  formed 
1  Limun,  which  has  passed  into  the  languages  of  Europe, 
emon  was  unknown  to  the  inhabitants  of  ancient  Greece  and 
>ut  it  is  mentioned  in  the  Book  of  Nabatba^an  Agriculture,^ 
supposed  to  date  from  the  3rd  or  4th  century'  of  our  era.  The 
don  of  the  tree  to  Europe  is  due  to  the  Arabians,  yet  at  what 
period  is  somewhat  doubtful.  The  geographer  Edrisi,*  who 
I  the  court  of  Koger  II.,  king  of  Sicily,  in  the  middle  of  the 
tury,  mentions  the  lemon  (liviouna)  as  a  very  sour  fruit  of  the 
a  apple  which  was  one  of  the  productions  of  Mansouria  on  the 
or  Indus  ;  and  he  speaks  of  it  in  a  manner  that  leads  one  to 
ras  not  then  known  in  Europe.  This  is  the  more  pr<:>bable  from 
that  there  is  no  mention  either  of  lemon  or  orange  in  a  letter 
i.D.  1230  concerning  the  cultivation  of  the  lands  of  the  Emperor 
k  II.  at  Palermo,^  a  locality  in  which  these  fruits  are  now  pro- 
large  quantity. 

lu*  other  hauil  the  lemon  is  noticed  at  great  length  by  Ibn 
f  Malaga  who  flourished  in  the  first  half  of  the  13th  century, 
s  cultivation  in  Spain  at  that  period  there  is  no  actual  mention.^ 

C€MkicJkU  dtrMotamik,  iiL  (1856)  *  HnilUnl.BrvhoHen,  Histvria  diplomatua 

Fridcriei  ttcundif  TorU,  r.  571. 
fku  d^Biriti^  Induito  par  Jaa-  *  Hfil-  und  NahrungrtnUUl  ton  Ebn  Bmi* 

M)  182.  tkar,  ubeneUt  Yoa  Soatheimcr,  iL  (1S42)  452. 
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Tliere  is  distinct  evidence  that  the  tree  was  grown  on  the  Riviera  of 
Genoa  about  the  middle  of  the  15th  century,  since  Limones  and  also  Oitri 
are  mentioned  in  the  manuscript  Livre  iT Administration  of  the  city  of 
Savona,  under  date  1468.^  The  lemon  was  cultivated  as  early  as  1494 
in  the  Azores,  whence  the  fruit  used  to  be  largely  shipped  to  England; 
but  since  the  year  1838  the  exportation  has  totally  ceasied.* 

Description — The  fruit  of  Citrus  Limonum  as  found  in  the  ahopi' 
is  fix)m  about  2  to  4  inches  in  length,  egg-shaped  with  a  nipple  more  or 
less  prominent  at  the  apex ;  its  surface  of  a  pale  yellow,  is  even  or 
rugged,  covered  with  a  polished  epidennis.  The  parenchyme  within 
the  latter  abounds  in  large  cells  filled  with  fragrant  essential  oiL  Ibe 
roughness  of  the  surface  of  the  rind  is  due  to  the  oil-cells.  The  peel 
which  varies  considerably  in  thickness  but  is  never  so  thick  as  that  of 
the  citron,  is  internally  white  and  fibrous,  and  is  adherent  to  the  pale- 
yellow  pulp.  The  latter  is  divided  into  10  or  12  segments  each  contain- 
ing 2  or  3  seeds.  It  abounds  in  a  pale-yellow  acid  juice  having  a 
pleasant  sour  taste  and  a  slight  peculiar  odour  quite  distinct  from  utt 
of  the  peeL  When  removed  from  the  pulp  by  pressure,  the  juice  appean 
as  a  rather  turbid  yellowish  fluid  having  a  sp.  gr.  which  varies  froia 
1*040  to  1045,  and  containing  in  each  fluid  ounce  from  40  to  46  gnuni 
of  citric  acid,  or  about  9^  j)er  cent.*  Lemon  juice  {Succus  Itmanid)  6r 
administration  as  a  medicine  should  be  pressed  as  wanted  from  tb 
recent  fruit  whenever  the  latter  is  obtainable. 

The  peel  (Cornea;  limonis)  cut  in  somewhat  thin  ribbons  from  the  fieih 
fruit  is  used  in  pharmacy  and  is  far  preferable  to  that  sold  in  a  dried  stata 

Microscopic  Structure  of  the  peel. — The  epidermis  exhibiti 
numerous  stomata ;  the  parenchyme  of  the  pericarp  encloses  large  oil- 
cells,  surrouucled  by  small  tabular  cells.  The  inner  spongy  tissue  ii 
built  up  of  very  remarkable  branched  cells,  separated  by  lai^  inte^ 
cellular  spaces.  A  solution  of  iodine  in  iodide  of  potassium  imparts  to 
the  cell- walls  a  transient  blue  coloration.  The  outer  layers  of  the  paren- 
chymatous tissue  contain  numerous  yellowish  lumps  of  a  substance 
which  assumes  a  brownish  hue  by  iodine  and  yields  a  yellow  solution  if 
potash  be  added.  Alkaline  tartrate  of  copper  is  reduced  by  this  anb- 
stance,  which  probably  consists  of  hesperidin.  There  also  occur  liugB 
crystals  of  oxalate  of  calcium,  belonging  to  the  monoclinic  system.  Tta 
interior  tissue  is  irregularly  traversed  by  small  vascular  bundles. 

Chemical  Composition — The  peel  of  the  lemon  abounds  in  essen- 
tial oil  which  is  a  distinct  article  of  coninierce,  and  will  be  described 
hereafter. 

Lemons  as  well  as  other  fruits  of  the  genus  Citrus  contain  a  bitUr 
principle,  Hesperidin,  our  knowledge  of  which  is  still  very  imperfect 
It  was  first  obtained  in  1827  by  Lehreton,  but  not  in  a  state  of  purity. 
He  supposed  the  bitter  taste  of  the  needle-shaped  crystals  of  his  nespe- 
ridin  to  be  due  to  an  accompanying  bitter  principle ;  Lepage  likewise 
stated  hesperidin  to  be  a  tasteless  body.  Dehu  in  1866  examined  the 
products  of  decomposition  of  hesperidin,  which  were  formed  by  boiliif   .^ 

^  Gallesio,    TraiU  du  Citrus  (1811)   89,  as  of  orungo  which  are  never  seen  in  co** 

105.  merce.      KLso  and  Poitcaa  eunmertM  ^ 

*  Consul  Smallwood,  in  Consular  Reports,  varieties  of  the  former  and  SO  of  the  Utttf* 

Aug.  1873.  9i^0.  «  Stoddart,  in  FKarm,  /oum.  x.  (IMM 

'  There  are  many  kindu  of  lemon  as  well  203. 
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it  with  dilute  sulphuric  acid.  He  analysed  the  peculiar  sugar, 
C^H'Hjio  ^  u«Q^  thug  obtained,  but  not  the  other  product  of  this 
motion,  nor  hesperidin  itself. 

Bramifjt  in  1841  also  pointed  out  the  existence  of  a  bitter  principle, 
to  which  he  applied  the  name  of  Aurantiin,  In  1840  Bemaya  obtained 
Limcmin  from  kernels  of  lemons  or  sweet  oranges,  likewise  a  bitter 
priDciple,  to  which  Schmidt  (1844)  assigned  the  fonnula  C**H"0**. 
LAstly,  J.  E.  de  Vry  in  1866  removed  a  crystallised  bitter  substance 
from  the  flowers  of  Citrus  decumana  L  grown  in  Java. 

Whether  these  bodies  are  but  one  and  the  same  is  a  question  which 
remains  to  be  investigated.  Lebreton's  hesperidin  is  soluble  in  ammonia 
with  a  greenish  yellow  colour.  To  it  perhaps  is  due  the  fine  yellow  tint 
that  is  produced  in  the  white  parenchyme  of  the  fruit  when  brought 
into  contact  with  an  alkali  or  with  vapour  of  ammonia. 

On  addition  of  ferric  chloride,  thin  slices  of  the  peel  are  darkened, 
owing  probably  to  a  kind  of  tannic  matter. 

Lemon  juice,  some  of  the  characters  of  which  have  l>een  already 
noticed,  is  an  important  article  in  a  dietetic  point  of  view,  being  largely 
consumed  on  shipboanl  for  the  prevention  of  scurvy.  In  addition  to 
citric  acid  it  contains  3  to  4  ].H.'r  cent  of  gum  and  su^rar,  and  228  per 
rent  of  inorganic  salts,  of  which  according  to  Stoddart  only  a  minute 
proportion  is  potash.  Cossa  ^  on  the  other  hand  who  has  recently 
studied  the  products  of  the  lemon  tree  with  much  cai'e,  has  found  that 
the  ash  of  drie<l  lemon  juice  contains  54  per  cent,  of  potash,  besides  15 
per  cent  of  phosphoric  acid. 

Stoddart  has  pointed  out  the  remarkable  tendency  of  citric  acid  to  un- 
detjco  decomposition,*  and  has  proved  that  in  lemons  kept  from  February 
to  July  this  acid  generally  decreases  in  quantity,  at  first  slowly  but  afler- 
vards  rapidly,  until  at  the  end  of  the  period  it  entirely  ceases  to  exist, 
having  been  all  split  up  into  glucose  and  carbonic  acid.  At  the  same 
time  the  sp.  gr.  of  the  juice  was  found  to  have  undergone  but  slight 
diminution: — thus  it  was  1*044  in  February,  1*041  in  Slay,  and  1*027 
in  July,  and  the  fruit  had  hardly  altered  in  appearance.  Lemon  juice 
ttiT  with  some  precautions  be  kept  unimpaired  for  months  or  even 
jcars.  Yet  it  is  capable  of  undergoing  fennentation  by  reason  of  the 
wgar,  gum,  and  albuminoid  matters  which  it  contains. 

Commerce — Lemons  are  chiefly  imported  from  Sicily,  to  a  smaller 
extent  from  the  Ri>'iera  of  Genoa  and  from  Spain.  Froni  the  publi.shed 
itatistics  of  trade,  in  which  lemons  are  classed  together  with  oranges 
inder  one  head,  it  appears  that  these  fruits  are  Inking  importf^d  in 
iMfeasing  quantities.  The  value  of  the  shipments  to  the  United  King- 
dom in  1872  (largely  exceeding  those  of  any  previous  year)  was 
Xl,154,270.  Of  this  sum,  £980,796  represents  the  value  of  the  oranges 
tad  lemons  imported  from  Spain,  Portugal,  the  Canary  Islands  and 
ktOKA ;  X155,32iO  the  shipments  of  the  same  fruit  from  Italy ;  and 
£3,825  those  from  Malta. 

Uaes — Lemon  peel   is  used   in   medicine   solely  as   a    flavouring 
iagr«dient     Freshly  prepared  lemon  juice  is  often  administered  with 


Ckiwdtm  iUUiaffia,    ii    (1S72)       mlM  to  lemon  juic«,  ounn/iV  arid  diajt  l«  de- 

_  ;  J^mnL  9f  Ckam.  Ac.  xL  (1873)  402.         tf^^ted  in  the  niiztare  after  a  few  day^  u  not 
'  ikffddaft'*  itatcoMBt  tlut  if  potash  be      tnpported  by  our  obaervations. 
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an  alkaline  bicarbonate  in  the  form  of  an  effervescing  draughty  or  in  a 
free  state. 

Concentrated  lemon  juice  or  lime  juice  is  imported  for  the  porpost 
of  making  citric  acid  ;  it  is  derived  not  only  from  the  lemon^  bat  also 
&om  the  lime  and  bergamot 


OLEUM   LIMONIS. 

Oleum  Limonum;  Essential  Oil  or  Essence  of  Lemon  ;  F.  Essence  de  Ciirtm; 

G.  Citronenol. 

Botanical  Origin — Citrus  Limonum  Bisso  (see  p.  103). 

History — The  chemists  of  the  16th  century  were  well  acquainted 
with  the  method  of  extracting  essential  oils  by  distillation.  B^soa  in 
his  work  Uart  et  mot/en  parfaict  de  titer  huyles  et  eaux  de  tons  medico^ 
ments  simples  et  oleogineux  published  at  Paris  in  1571,  mentions  lemM- 
(citron)  and  orange-peel  among  the  substances  subjected  to  this  piooeaa 
Giovanni  Battista  Porta,^  a  learned  Neapolitan  writer,  describes  tk 
method  of  preparing  Oleum  ex  corticihus  Citri  to  consist  in  removing  the 
peel  of  the  fruit  with  a  rasp  and  distilling  it  so  comminuted  with  water; 
and  adds  that  the  oils  of  lemon  and  orange  may  be  obtained  in  the  same 
manner.  Essence  of  lemon  of  two  kinds,  namely  expressed  and  distilUd, 
was  sold  in  Paris  in  the  time  of  Pomet,  1692. 

Production — Essential  oil  of  lemon  is  manufactured  in  Sunly,  it 
Beggio  in  Calabria,  and  at  Mentone  and  Nice  in  France. 

The  lemons  are  used  while  still  rather  green  and  unripe,  as  beiif 
richer  in  oil  than  when  quite  mature.  Only  the  smaD  and  irregular  fiik 
such  as  is  not  worth  exporting,  is  employed  for  affording  the  essence 

The  process  followed  in  Sicily  and  Calabria  may  be  thus  described;' 
it  is  performed  in  the  months  of  November  and  December. 

The  workman  first  cuts  off  the  peel  in  three  thick  longitudinal  slicei. 
leaving  the  central  pulp  of  a  three-cornered  shape  with  a  little  peel  i( 
either  end.  This  central  pulp  he  cuts  transversely  in  the  middle,  throw- 
ing it  on  one  side  and  the  pieces  of  peel  on  the  other.  The  latter  art 
allowed  to  remain  till  the  next  day  and  are  then  treated  thus : — the 
workman  seated  holds  in  the  palm  of  his  left  hand  a  flattish  piece  of 
spon<^e,  wrapping  it  round  his  fore-finger.  With  the  other  he  places  on 
the  sponge  one  of  the  slices  of  peel,  the  outer  surface  downwards,  and 
then  i)resses  the  zest-side  (wliich  is  uppermost)  so  as  to  give  it  for  the 
moment  a  convex  instead  of  a  concave  form.  The  vesicles  are  thus 
ruptured,  and  the  oil  which  issues  from  them  is  received  in  the  sponge 
with  which  they  are  in  contact.  Four  or  five  squeezes  are  all  the  work- 
man gives  to  each  slice  of  peel,  which  done  he  throws  it  aside.  Though 
each  bit  of  peel  has  attached  to  it  a  small  portion  of  pulp,  the  workman 
contrives  to  avoid  pressing  the  latter.  As  the  sponge  gets  saturated  the 
workman  wrings  it  forcibly,  receiving  its  contents  in  a  coarse  earthen    i 


^  Magicc    Naturalis    lihri    xx,    Neapoli,  (13  May  1872)  was  not  that  of  the  nwatt* 

1589.  188.  facture,  Signor  M.  sent  for  one  of  his  walk* 

*  Throu^li   the  kindness  of  Si^jnor  Mai-  men,  and  having  procured  a  few  lemM 

Inndrino  of  Giampilieri  near  Messina,  I  had  set  him  to  work  on  them  in  order  that  1 

the  pleasure  of  seeing  how  tlie  essence  is  might  have  ocular  demonstration   of  ikft 

made.       Though    the    time    of    my    visit  process. — D.  H. 
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ded  with  a  spout ;  in  this  rude  vessel  which  is  capable  of 
least  three  pints,  the  oil  separates  from  the  watery  liquid 
•mpanies  it,  and  is  then  decanted. 

;ld  is  stated  to  be  very  variable,  400  fruits  aCTording  9  to  14 
essence.  The  prisms  of  pulp  and  the  exhausted  pieces  of 
bmiitod  to  pressure  in  order  to  extract  from  them  lemon  juice, 
d  to  be  also  subjected  to  distillation.  The  foregoing  is  termed 
process ;  it  is  also  applied  to  the  orange.  It  appears  rude  and 
ut  when  honestly  performed  it  yields  an  excellent  product 
3  of  lemon  is  prepared  at  Mentone  and  Nice  by  a  different 
rhe  object  being  to  set  free  and  to  collect  the  oil  contained  in 
I  of  the  peel,  an  apparatus  is  employed  which  may  be  thus 
—a  stout  saucer  or  shallow  basin  of  pewter,  about  8^  inches 
r  with  a  lip  on  one  side  for  convenience  of  pouring.  Fixed  in 
d  of  this  saucer  are  a  number  of  stout,  sharp,  brass  pins 
p  about  half  an  inch ;  the  centre  of  the  bottom  is  deepened 
\  about  an  inch  in  diameter  and  five  inches  in  length,  closed 
gr  end.  This  vessel  which  is  called  an  ^ciielU  d  piquer,  has 
ome  resemblance  to  a  shallow,  dish-shaped  funnel,  the  tube  of 
losed  below. 

»rkman  Uvkes  a  lemon  in  the  hand,  and  rubs  it  over  the  sharp 
ng  it  round  so  that  the  oil-vessels  of  the  entire  surface  may 
-ed.  The  essential  oil  which  Ls  thus  liberated  is  received  in 
whence  it  Hows  down  into  the  tube;  and  as  this  latter  becomes 
}  poured  into  another  vessel  that  it  may  separate  from  the 
leous  li([uid  that  accompanies  it.  It  is  finally  filtered  and  is 
'n  as  £$6cnre  de  Citron  an  zcM.  A  small  additional  produce 
les  obtained  by  immersing  the  scarified  lemons  in  warm  water 
ting  the  oil  which  floats  off. 

id  kind  of  essence  termed  Essence  de  Citron  distillee  is  obtained 
g  the  surface  of  fresh  lemons,  or  of  those  which  have  been 
to  the  pn>cess  just  described,  on  a  coarse  grater  of  tinned  iron, 
the  portion  of  peel  richest  in  essential  oil  is  removed.  This 
1  is  subjected  to  distillation  with  water  and  yields  a  colourless 
very  inferior  fragrance  which  is  sold  at  a  low  price. 

iption^ — The  oil  obtained  by  the  sponge  process  and  that  of 
a  piquer  are  mobile  liquids  of  a  faint  yellow  colour,  of  ex- 
tn^nce  and  bitterish  aromatic  taste. 

itferent  sj»eciineus  which  we  have  examined,  are  readily  mis- 
bisulphide  of  carbon  but  dissolve  sparingly  in  spirit  of  wine 
An  equal  weight  of  the  oil  and  of  spirit  of  wine  forms  a 
icture.  Xo  peculiar  coloration  is  produced  by  mixture  with 
e  of  iron. 

Is  are  dextro^To,  hut  differ  in  their  rotatory  power,  as  may  be 

,  by  tlie  f<illowiiig  results,  which  we  obtained  by  examining 

column  50  milliuielrts  long  in  the  polaristrobometer  of  Wild. 

-inKns  of  the  Esatncf  au  zette  thf  essence  iDKle  bj  the  spon|^  process  in 

Hamlet  duUlUe  of  guAranteed  their  establishment  at   Reggio.      We   hare 

kve  to  thank  M.  MeiUcin,  dia-  also  had  a  small  quantity  prepared  by  the 

•cam  Mentone ;  and  Messrs.  G.  6cu€li€  by  one  of  ourvelfes  near  Mentone, 

ICU  for  aa  aathaatio  sample  of  16  June  1S72.— D.  li. 
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The  oil  of  Signori  Panuccio,  due  to  the  sponge-process  (p.  107,  note  1), 
deviated  20.9°,  that  of  Monsieur  Medicin  (Essence  de  Citron  au  zeiU) 
obtained  by  the  ^cuelle  a  piquer  deviated  33*4°  and  his  distilled  oil  28'y. 

Chemical  Composition — Most  essential  oils  of  the  Aurantiamm 
agree  with  the  formula  C^^H^®;  the  differences  which  they  exhibit; 
chiefly  concern  their  optical  properties,  odour  and  colour,  llie  boiling 
point  varies  about  from  170°  to  180°  C.,  the  sp.  gr.  between  0*83  and 
0*88.  These  oils  are  probably  in  many  cases  rather  a  mixture  of 
isomeric  hydrocarbons  than  individual  substances.  They  also  contain  i 
small  proportion  of  oxygenated  oils,  not  yet  well  known ;  of  these  wt 
may  infer  the  presence  either  from  analytical  results  or  simply  from  the 
fact,  that  the  cmde  oils  are  altered  by  metallic  sodium.  If  they  are 
purified  by  repeated  rectification  over  that  metal,  they  are  finally  no 
longer  altered  by  it.  Oils  thus  purified  cease  to  possess  their  ori^nal 
fragrance,  and  often  resemble  oil  of  turpentine,  with  which  they  agiee 
in  composition  an(J  general  chemical  behaviour. 

As  to  Essential  oU  of  lemons  it  easily  yields  the  crystalline  compound 
(J10H16  ^  2HC1,  when  saturate  with  anhydrous  hydrochloric  gai; 
whereas  by  the  same  treatment  oil  of  turpentine  affords  the  compoond 
CioHw  +  HCl. 

Essential  oil  of  lemons  when  long  kept  deposits  a  greasy  mass,  from 
which  we  have  obtained  small  crystals  apparently  of  Bergaptene  (p.  111). 

Commerce— Essence  of  lemons  is  shipped  chiefly  from  Messina 
and  Palermo,  packed  in  copper  bottles  called  in  Italian  ramiere  and  hj 
English  druggists  *'jars,**  holding  25  to  50  kilo,  or  more ;  sometimes  in 
tin  bottles  of  smaller  size.  The  quantity  of  essences  of  lemon,  oraop 
and  bergamot  exported  from  Sicily  in  1871  was  368,8001b.,  valued  at 
£144,520,  of  which  about  two-thirds  were  shipped  to  England.^ 

Uses — Essence  of  lemon  is  used  in  perfumery,  and  as  a  flavourio;; 
ingredient :  and  though  much  sold  by  druggists  is  scarcely  employed  in 
medicine. 

Adulteration — Few  drugs  are  more  rarely  to  be  found  in  a  state  of 
purity  than  essence  of  lemon.  In  fact  it  is  stated  that  almost  all  that 
comes  into  the  market  is  more  or  less  diluted  with  oil  of  turpentine  or 
with  the  cheaper  distilled  oil  of  lemons.  Manufacturers  of  the  essenca 
complain  that  the  demand  for  a  cheap  article  forces  them  to  this  falsifica- 
tion of  their  product. 


OLEUM  BERGAMOTT^. 

Ole%im  Bergamii ;  Essence  or  Essential  Oil  of  Bergamot ;  F.  Essence  i^ 

Bergamotte ;    G.  Bergamottol. 

Botanical  Origin — Citrus  Bergamia  var.  vulgaris  Bisso  et  Poiteaii,* 
a  small  tree  closely  resembling  in  flowers  and  foliage  the  Bitter  Orange  Ito 
fruit  is  2\  to  3  inches  in  diameter,  nearly  spherical,  or  slightly  pear-shape^ 
frequently  crowned  by  the  persistent  style ;  it  is  of  a  pale  golden  yellow 


^  Consul  DeDnis,  On  ths  Commerce  tte.  of  given  by  these  authors  for  the  sake  of 

Sicily  in  1869,  1870,  1871.     (Reports  from  venience  and  definitenesa,  and  not  bMnH 

ff.M,  Consuls^  No.  4.  1878.)  we  concur  in  their  opinion  that  the  B(^ 

'  ffistoire  naturelle  des  Orangera^  Paris,  eamot  deserves  to  be  ranked  as  a  dittM 

1818.  p.  111.  tab.  53. — We  accept  the  name  botanical  species. 
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niOD,  with  the  peel  smooth  and  thin,  abounding  in  essential  oil 
nliar  fragrance ;   the  pulp  is  pale  yellow,  of  rather  acid  and 
taste, 
tree  is  cultivated  at  Reggio  in  Calabria,  and  is  unknown  in  a 

te. 

ory — The  bergamot  is  one  of  the  cultivated  forms  which  abound 
SDus  Citrus,  and  which  constitute  the  innumerable  varieties  of 
;e,  lemon  and  citron.  Whether  it  is  most  nearly  related  to  the 
'  to  the  orange  is  a  point  discussed  as  early  as  the  beginning  of 
century.  Gallesio  ^  remarks  that  it  so  evidently  combines  the 
rs  of  the  two  that  it  should  be  r^arded  as  a  hybrid  between 
rhe  bergamot  first  appeared  in  the  latter  part  of  the  17th 
It  is  not  mentioned  in  the  grand  work  on  orange  trees  of 
published  at  Rome  in  1646,  nor  in  the  treatise  of  Commelyn  * 
lor  in  the  writings  of  Lanzoni  (1690),*  or  La  Quintinie  (1692).* 
we  know,  it  is  first  noticed  in  a  little  book  called  Le  Parfunieur 
y  printed  at  Lyons  in  1693.  The  author  who  calls  himself  Le 
xrhty  parfumtw^fy  says  that  the  Essence  de  Cedra  ou  Berga-matie  is 
,  from  the  fruits  of  a  lemon-tree  which  has  been  grafted  on  the 
a  bei^amot  pear ;  he  adds  that  it  is  got  by  squeezing  small  bits 
eel  with  the  fingers  in  a  bottle  or  globe  Large  enough  to  allow 
i  to  enter. 

amer  of  Nuremberg  who  produced  a  fine  work  on  the  Citron 

1708,  has  a  chapter  on  the  Linwn  Bergamotta  which  he  describes 

limonum  et/rucius  inter  amnes  nobilissimus.  He  states  that  the 

prepare  from  it  the  finest  essences  which  are  sold  at  a  high  price.* 

Ittction — The  bergamot  is  cultivated  at  Reggio,  on  low  ground 
sea,  and  in  the  adjacent  villages.     The  trees  are  often  inter- 
ith  lemon  and  orange  trees,  and  the  soil  is  well  irrigated  and 
with  vegetables. 

essential  oil  (Oleum  Bergamottit)  is  obtained  from  the  full-grown 
unripe  and  more  or  less  green  fruits,  gathered  in  the  months  of 
er  and  December.  It  was  formerly  made  like  that  of  lemon  by 
ge-process,  but  during  the  last  20  years  this  method  has  been 
y  superseded  by  the  introduction  of  a  special  machine  for  the 
m  of  the  essential  oil  In  this  machine  the  fruits  are  placed  in 
,  saucer-like,  metallic  dish,  about  10  inches  in  diameter,  having 
^ntre  a  raised  opening  which  with  the  outer  edge  forms  a  broad 
>r  channel ;  the  dish  is  fitted  with  a  cover  of  similar  form.  The 
rface  both  of  the  dish  and  cover  is  rendered  rougli  by  a  series 
w,  radiating  metal  ridges  or  blades  which  are  about  }  of  an  inch 
d  resemble  the  backs  of  knives.  The  dish  is  also  furnished 
ne  small  openings  to  allow  of  the  outflow  of  essential  oil ;  and 
ih  and  cover  are  arranged  in  a  metallic  cylinder,  placed  over  a 
t  receive  the  oil.  By  a  simple  arrangement  of  cog-wheels  moved 
idle,  the  cover  which  is  very  heavy  is  made  to  revolve  rapidly 

dm  Citnuty  1811.  118.!  '  Intiructum  pour  U$  Jardini  fruiiierM  .  . 

ridu^  ttu  d$  mmlarum  aurtomm  avee  u%  traiU  tUt  Orxtmgen^  rd.  %  169S. 

■fM.  '  Hesperides  y*>rimber^nM*,  171S.  Hh.  S. 

immiM  fffwperida,  Amiterd.  1079.  rap.  29.  und  p.  159  b.     (We  quote  from  tlie 

igUth  trmiuUitioii  in  1983).  Latin  edition.) 
ifM,  Ferrmha,  1990. 
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over  the  dish,  and  the  fruit  lying  in  the  groove  between  the  two  is 
carried  round,  and  at  the  same  time  is  subjected  to  the  action  of  iho 
sharp  ridges,  which  rupturing  the  oil-vessels,  cause  the  essence  to 
escape,  and  set  it  free  to  flow  out  by  the  small  openings  in  the  bottom 
of  the  dish.  The  fruits  are  placed  in  the  machine  6,  8  or  more  at  a  timfl^ 
according  to  their  size,  and  subjected  to  the  rotatory  action  aboTO 
described  for  about  half  a  minute,  when  the  machine  is  stopped,  thef 
are  removed  and  fresh  ones  substituted.  About  7,000  fruits  can  be  thiif 
worked  in  one  of  these  machines  in  a  day.  The  yield  of  oil  is  said  to 
be  similar  to  that  of  lemon,  namely  2^  to  3  ounces  from  100  fruits. 

Essence  of  bergamot  made  by  the  machine  is  of  a  greener  tint  than 
that  obtained  by  the  old  sponge-process.  During  some  weeks  after 
extraction  it  gradually  deposits  a  quantity  of  white  greasy  msttor 
(bergaptene),  which  after  having  been  exhausted  as  much  as  possiUa 
by  pressure,  is  finally  subjected  to  distillation  with  water  in  order  to 
separate  the  essential  oil  it  still  contains. 

The  fruits  from  which  the  essence  has  been  extracted  are  submitted 
to  pressure,  and  the  juice,  which  is  much  inferior  in  aciditj  to 
lemon  juice,  is  concentrated,  and  sold  for  the  manufacture  of  citric 
acid.  Finally,  the  residue  from  which  both  essence  and  juice  have 
been  removed,  is  consumed  as  food  by  oxen. 

Description — ^  Essential  oil  of  bergamot  is  a  thin  and  moUIe 
fluid  of  peculiar  and  very  fragrant  odour,  bitterish  taste,  and  sligfatlj 
acid  reaction.  It  has  a  pale  greenish  yellow  tint,  due  to  traces  of 
chlorophyll  as  may  be  shown  by  the  spectroscope.  Its  sp.  gr.  ii 
0-86  to  0-88;  its  boiling  point  varies  from  183°  to  IGS'^C. 

The  oil  is  miscible  with  spirit  of  wine  (0*83  sp.  gr.),  absolute 
alcohol,  as  well  as  with  crystallizable  acetic  acid.  Four  parte  dissolw 
clearly  one  part  of  bisulphide  of  carbon,  but  the  solution  becomes  turbid 
if  a  larger  proportion  of  the  latter  is  added.  Bisulphide  of  carbon  itself 
is  incapable  of  dissolving  clearly  any  appreciable  quantity  of  the  oil 
A  mixture  of  10  drops  of  the  oil,  50  drops  of  bisulphide  of  carbon  and 
one  of  strong  sulphuric  acid  has  an  intense  yellow  hue.  Perchloride 
of  iron  imparts  to  bergamot  oil  dissolved  in  alcohol  a  dingy  brown 
colour. 

Panuccio's  oil  of  bergamot  examined  in  the  same  way  as  that  of 
lemon  (p.  107)  deviates  7°  to  the  right  and  has  therefore  a  dextrogyre 
power  very  inferior  to  that  of  other  oils  of  the  same  class.*  But  it 
probably  varies  in  this  respect,  for  commercial  specimens  which  we 
judged  to  be  of  good  quality  deviated  from  88°  to  10'4°  to  the  right 

Chemical  Composition — If  essential  oil  of  bergamot  is  submitted 
to  rectification,  the  portions  that  successively  distill  over  do  not  accord 
in  rotatory  power  or  in  boiling  point,  a  fact  which  proves  it  to  be  * 
mixture  of  several  oils,  as  is  further  confirmed  by  analysis.  It  appean 
to  consist  of  hydrocarbons,  C^^H^*,  and  their  hydrates,  neither  of  which 
have  as  yet  been  satisfactorily  isolated.  Oil  of  bergamot,  like  that  of 
turpentine,  yields  crystals  of  the  composition  C^^H^®  +  3H*0,  if  8  parts 
are  allowed  to  stand  some  weeks  with  1  part  of  spirit  of  wine,  2  of  nitric 

^  The  characters  are    taken  from    some  at  Ke^o  and  also  lai^  coltiraion  of  tin 

Essence  of  Bergamot  presented  to  one  of  us  bergamot  orange. 
(15  May  1872)  as  a  type-sample  by  Messrs.  •  See  howcvtr  Oleum  Ktroli,  p.  IIS. 

G.  Panuccioefigli,  manufacturers  of  essences 
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id  (fip.  gT.  1*2)  and  10  of  water,  the  mixture  being  frequently  shaken. 
fo  solid  compound  is  produced  bjr  saturating  the  oil  with  anhydrous 
^drochloric  gas. 

The  gi^Bssy  matter  that  is  deposited  from  oil  of  bei^mot  soon  after 
ki  extraction,^  and  in  small  quantity  is  often  noticeable  in  that  of 
ommffioe,  is  called  BergapUtu  or  Bergamot  Cafnphor.  We  hare  ob- 
tnned  il  in  fine,  white,  acicular  crystals,  neutral  and  inodorous,  by 
lepeated  solution  in  spirit  of.  wine.  Its  composition  according  to  the 
laslTsis  of  Mulder  (1837)  and  of  Ohme  (1839)  answers  to  the  formula 
C^HHy,  which  in  our  opinion  requires  further  investigation.  CrystaU 
Und  bei^ptene  is  abundantly  soluble  in  chloroform,  ether  or  bisulphide 
l(  evbon ;  the  alcoholic  solution  is  not  altered  by  ferric  saltSw 

Commerce — Essence  of  bergamot,  as  it  is  always  termed  in  trade, 
b  diiefly  shipped  from  Messina  and  Palermo  in  the  same  kind  of  bottles 
SI  tre  used  for  essence  of  lemon. 

Uses — Much  employed  in  perfumery,  but  in  medicine  only  occa- 
noudly  for  the  sake  of  imparting  an  agreeable  odour  to  ointments. 

Adulteration — Essence  of  bergamot  like  that  of  lemon  is  extensively 
ttd  systematically  adulterated,  and  very  little  is  sent  into  the  market 
tttiiely  pure.  It  is  often  mixed  with  oil  of  turpentine,  but  a  finer 
idolteration  is  to  dilute  it  with  essential  oil  of  the  leaves  or  with  that 
obuined  by  distillation  of  the  peel  or  of  the  residual  fruits.  Some  has 
of  lite  been  adulterated  with  petroleum. 

The  optical  properties  as  already  mentioned  may  afford  some  assist- 
nee  in  detecting  fraudulent  admixtures,  though  as  regards  oil  of  tur- 
pentine it  must  be  borne  in  mind  that  there  are  Itvogyre  as  well  as 
mtrogyrt  varieties.  This  latter  oil  and  likewise  that  of  lemon  is  less 
adnUe  in  spirit  of  wine  than  that  of  bergamot. 

CORTEX  AURANTII. 

liBdr  Orange  Feel :  F.  Eearee  on  Zestes  cTOrangfs  am^res ;  G.  Pomeran- 

ztnschale. 


Botanical  Origin — Citrus  vulgaris  Risso  (C.  Auraniium  var.  a 
emara  linn.,  C.  Bigaradia  Duhamel). 

The  Bitter  or  Seville  or  Bigarade  Orange,  Bigaradier  of  the  French,  is 
itmsll  tree  extensively  cultivated  in  the  warmer  parts  of  the  Mediter- 

can  region  especiallv  in  Spain,  and  existing  under  many  varieties. 

Korthem  India  is  the  native  country  of  the  orange  tree.  In  Gurhwal, 
Sikkim  and  KLasia  there  occurs  a  wild  orange  which  is  the  supposed 
|0ent  of  the  cultivated  orange,  whether  Sweet  or  Bitter. 

The  Bitter  Orange  reproduces  itself  from  seed  and  is  re^rded,  at 
last  by  cultivators,  as  quite  distinct  from  the  Sweet  Orange,  from  which 
kfveirer  it  cannot  be  distinguished  by  any  important  botanical  characters. 
Gcoerdly  speaking  it  differs  from  the  latter  in  having  the  fruit  rugged 
sa  the  surface,  of  a  more  deep  or  reddish-orange  hue,  with  the  pulp  very 
snr  and  bitter.  The  peel  as  well  as  the  flowers  and  leaves  are  more 
snaiatic  than  the  corresponding  parts  of  the  Sweet  Orange,  and  the 
petiole  is  mora  broadly  winged. 

*  Wt  m  mM^yj  to  Mr.  Bobert  Sander-      qiuntitj  of  this  dcpoftit  for  dMrniral 
■•  €f  Jlfl|[ria»  iv  plMiag  «i  oar  ditpoaal  a      mioAtioD. 
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History — The  orange  was  unknown  to  the  ancient  Greeks  and 
Romans ;  and  its  introduction  to  Europe  is  due  to  the  Arabs  who* 
according  to  Gallesio,^  appear  to  have  established  the  tree  first  in  Eastern 
Africa,  Arabia  and  Syria,  whence  it  was  gradually  conveyed  to  Italy, 
Sicily  and  Spain.  In  the  opinion  of  the  writer  j^ust  quoted,  the  bittor 
orange  was  certainly  known  at  the  commencement  of  the  10th  centoiy  to 
the  Arabian  physicians,  one  of  whom,  Avicenna,'  employed  its  juice  in 
medicine. 

There  is  strong  evidence  to  show  that  the  orange  first  cultivated  in 
Europe  was  the  Bitter  Orange  or  Bigarade,  The  orange  tree  at  Some 
said  to  have  been  planted  by  St.  Dominic  about  a.d.  1200  and  which  still 
exists  at  the  monastery  of  St.  Sabina  bears  a  bitter  fruit ;  and  the  ancient 
trees  standing  in  the  garden  of  the  Alcazar  at  Seville  are  also  of  this 
variety.  Finally,  the  oranges  of  Syria  (ab  indigenis  Orenge^  nuncufoHl 
.described  by  Jacques  de  Vitri,  Bishop  of  Aeon  (ob.  a.d.  1214)  were  adii 
seu  porUici  saporis? 

The  Sweet  Orange  began  to  be  cultivated  about  the  middle  of  the 
15th  century,  having  been  introduced  from  the  East  by  the  Portuguese. 
It  has  probably  long  existed  in  Southern  China,  and  may  have  been  taksn 
thence  to  India.  In  the  latter  country  there  are  but  few  districts  in 
which  its  cultivation  is  successful,  and  the  Bitter  Orange  is  hardly  known 
at  alL  The  name  it  has  long  borne  of  China  *  or  Portugal  Orange  indi- 
cates what  has  been  the  usual  opinion  as  to  its  origin. 

One  of  the  first  importations  of  oranges  into  England  occurred  in 
A.D.  1290,  in  which  year  a  Spanish  ship  came  to  Portsmouth,  of  tte 
cargo  of  which  the  queen  of  Edward  I.  bought  one  frail  of  Seville  figi 
one  of  raisins  or  grapes,  one  bale  of  dates,  230  pomegranates,  15  citroM 
and  7  oranges  {*' po7na  de  orenge")} 

Description — The  Bitter  Orange  known  in  London  as  the  Seteilk 
Orange  is  a  globular  fruit  resembling  in  size,  form  and  structure  the 
common  Sweet  Orange,  but  having  the  peel  much  rougher  and  when  ■ 
mature  of /a  somewhat  deeper  hue.     The  pulp  of  the  fruit  is  filled  wiA  ] 
an  acid  bitter  juice.     The  ripe  fruit  is  imported  into  London ;  the  peeli*  ' 
removed  from  it  with  a  sharp  knife  in  one  long  spiral  strip,  and  quickfy  i 
dried,  or  it  is  sold  in  the  fresh  state.     It  is  the  more  esteemed  when  crt 
thin,  so  as  to  include  as  little  as  possible  of  the  white  inner  layer. 

Well-dried  orange  peel  should  be  externally  of  a  bright  tint  and  white 
on  its  inner  surface;  it  should  have  a  grateful  aromatic  smell  andfbittflT 
taste.  The  peel  is  also  largely  imported  into  London  ready  dried,  espedsUf 
from  Malta.  We  have  observed  it  from  this  latter  place  of  three  qualities 
namely  in  elliptic  pieces  or  quarters,  in  broad  curled  strips,  and  Isstly  » 
very  superior  kind  almost  wholly  free  from  the  white  zest,  in  strips  le* 
than  ^  of  an  inch  in  width,  cut -apparently  by  a  machine.  Such  needles 
subdivision  as  this  last  has  undergone  must  greatly  favour  an  alteratiflB 
and  waste  of  the  essential  oil  Foreign-dried  orange  peel  fetches  • 
lower  price  than  that  dried  in  England. 

1  TraiU  du  Citrus,  Paris,  1811.  222.  »  Vitriaco,  Hist.  orUiU,  et  oeeidenL,  IM 

'  Opera,  ed.  Valg.  1664.  lib.  v.  sum.  1.  cap.  86. 

tract.  6.  p.  289.— Tne  passage  which  is  the  *  Hence  the  Dutch  Sinaasappcl  or  Affi^ 

following    seems     rather     inconclusive  : —  tt'tia  and  the  German  Ap/elsiru, 

" .  .  succi  acetositatis  citri  ot  succi  acetosi-  ^  Manners  and  Household    Eaq^MSti  M 

tatis  citrangtili. "  England  in  the  IZth  and    ISth   cewtwim, 

Lond.  (Roxburghe  Club)  1841.  xlvig. 
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[icroscopic  Structure — There  is  no  ilifTerence  between  the  tissues 
of  this  (Iru^  and  tliose  of  hiuion  ]>eel. 

Chemical  Composition — The  essential  oil  to  which  the  peel  of  the 
orange  owes  its  fragrant  o<lour,  is  a  distinct  article  of  commerce  and  will 
be  noticed  h(*reafter  under  a  separate  head.  The  other  constituents  of 
the  peel  pn>liably  agree  with  those  of  lemon  i>eel.  The  substance  men- 
tioned under  the  name  of  IfesjKridin  (p.  104)  a])]>ears  to  be  particularly 
ibundant  in  unripe  bitter  oranges. 

Uses — Bitter  orange  peel  is  much  used  in  medicine  as  an  aromatic 
tonic. 

OLEUM    NEROLI. 

OkHw  AHrantii  florum  ;  Oil  or  Essence  of  Neroli ;  F.  Essence  de  Kendi ; 

G.  NerolioL 

Botanical  Origin — Citriot  rnUjarU  Risso.     (See  page  111.) 

History — Porta,  the  Italian  philosopher  of  the  10th  century  referred 
to  in  connection  with  the  essential  oil  of  lemon  (]>.  lOti),  was  ac(|uainte<l 
with  the  volatile  oil  of  the  flowers  of  the  citnai  tribe  ("  Oleum  ex 
cUriorum  Jlorihiut")  which  he  obtained  by  the  usual  jirocess  of  distillation, 
and  describes  as  possessing  the  most  exquisite  fra;n^inc<\  That  distilled 
from  orange  flowers  acquired  a  centurj'  lattr  (Ii'no-IGSo)  the  name  of 
Ewnre  of  yeroli  from  Anne-Marie  de  la  Tn'moille-Noirmoutier, 
•tt-nnd  wife  of  Flavio  Orsini,  duke  of  Bracciano  amd  prince  of  Nen»la  or 
Kemh.  This  lady  employed  it  for  the  perfuming  of  ghnes,  hence  called 
in  Italv  Guanti  di  Neruli}  It  was  known  in  Paris  to  Pomet,  who 
■ijr«*  the  perfumers  have  given  it  the  name  of  Xeroli,  and  that  it  is 
ma^ie  in  Kome  and  in  Provence. 

Production — Oil  of  Xendi  is  prepared  from  the  fresh  flowers  of  the 
Biptrade  or  lUtter  Orange  by  the  onlinary  process  of  distillatinn  with 
•Iter,  conducted  in  small  copper  stills.  The  water  which  distills  over 
•ith  the  oil  constitutes  after  the  removal  of  the  latter  from  its  surface, 
ttie  Oramje  Flower  Water  (Aqua  aumntii  Jlorum  rel  Aqua  yapha-)  of 
CDiQmerca  The  manufacture  is  carried  on  chiefly  in  the  south  of 
France  at  Grasse,  (.*annes,  and  Nice. 

Description  and  Chemical  Composition — Oil  of  Nen>li  as  found 
in  commerce  is  sehiom  ]mre,  for  it  generally  contains  nn  a<lmixture  of 
dkcemeutial  oil  of  orange-leaf  called  Eunice  of  Petit  Graift. 

By  the  kind  assistance  of  Mr.  F.  Cr.  Warrick  of  Nice,  we  have 

•htined  a  sample  of  Bigarade  Non^li  of  guaranteed  purity,  to  which  the 

Mowing  observations  relate.     It  is  of  a  brownish  hue,  njost  fragrant 

•dwir.  bitterish  anjmatic  taste,  and  is  neutnil  to  test-paper.     Its  sp.  gr. 

tt  IPC.  is   0*889.     When  mixed  with  alcohol,  it  displays  a  bright 

»iofet  fluorescence,  quite  distinct  fn»m  the  blue  fluorescence  of  a  solution 

of  quinine.     In  oil  of  Nendi  the  ])henomenon  may  be  shown  most 

di*:mrtly  by  pouring  a  little  spirit  of  wine  on   to  the  surface  of  the 

«B»'Dtial  oil,  and  causing  the  liquid  to  gently  undulate.     The  oil  is  but 

tnrlidly  miscible  with  bisulphide  of  carlNin.     It  assumes  a  vt-rj'  pure, 

intense,  and  permanent  crimson  hue  if  shaken  with  a  saturateii  solution 

'  M4««tfM>,  Origini  drlla  Lingua  Ualinna^       179.  — Thr  tot^u  of  Ntrolu  is  A>xmt  16  miles 
:H#;  lP*tt.  d€  Trtrtmx^    r«n«,  ti.   (1771)       uorth  nf  T\\n]\ 

*  //iV..,-.  7.W);*v"'s  l*'»9«    -M    ii. 
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of  bisulphite  of  sodium.    Examined  in  a  colunm  of  100  mm.,  we  obsen'ed 
the  oil  to  deviate  the  ray  of  polarized  light  6**  to  the  right. 

Subjected  to  distillation,  the  larger  part  of  the  oil  passes  over  at 
185**  -195"*  C. ;  we  found  this  portion  to  be  colourless,  yet  to  display  in  a 
marked  manner  the  violet  fluorescence  and  also  to  retain  the  odour  of 
the  original  oil.    The  portion  remaining  in  the  retort  was  mixed  with 
about  the  same  volume  of  alcohol  (90  per  cent.)  and  some  drops  of 
water  added,  yet  not  sufficient  to  occasion  turbidity.     A  very  small 
amount  of  the  crystalline  Neroli  Camphor  then  made  its  appearance; 
floating  on  the  surface  of  the  liquid ;  by  re-solution  in  boiling  alcohol 
it  was  obtained  in  crystals  of  rather  indistinct  form.     The  re-distilled 
oil  gave  no  camphor  whatever. 

Neroli  Camphor  was  first  noticed  by  Boullay  in  1828.  Accordiif 
to  our  observations  it  is  a  neutral,  inodorous,  tasteless  substance,  fosiUia 
at  55"^  C,  and  forming  on  cooling  a  crystalline  mass.  The  crystallia- 
tion  should  be  effected  by  cooling  the  hot  alcoholic  solution,  no  gool 
crystals  being  obtainable  by  slow  evaporation  or  by  sublimation.  Iha 
produce  was  extremely  small,  about  60  grammes  of  oil  having  yielded 
not  more  than  01  gramme.  Perhaps  this  scantiness  of  produce  wis 
due  to  the  oil  being  a  year  and  a  half  old,  for  according  to  Plisson^  the 
camphor  diminishes  the  longer  the  oil  is  kept.^  We  were  unable  to 
obtain  any  similar  substance  from  the  oils  of  bergamot,  petit  grain,  or 
orange  peeL 

Orange  Flower  Water  is  a  considerable  article  of  manufacture  anwiK 
the  distillers  of  essential  oils  in  the  south  of  Europe,  and  is  impoitel 
thence  for  use  in  pharmacy.  According  to  Boulla}'*  it  is  frequentif 
acid  to  litmus  when  first  made, — is  better  if  distilled  in  small  than  la 
large  quantities,  and  if  made  from  the  petals  per  se,  rather  than  from  tbe 
entire  flowers.  He  also  states  that  only  2  ft.  of  water  should  be  drawa 
from  1  ft.  of  flowers,  or  3  ft.  if  petals  alone  are  placed  in  the  stilL  is 
met  with  in  commerce,  orange  flower  water  is  colourless  or  of  a  faintb 
greenish  yellow  tinge,  almost  perfectly  transparent,  with  a  delicioo* 
odour  and  a  bitter  taste.  Acidulated  with  nitric  acid,  it  acquires  i 
pinkish  hue  more  or  less  intense,  which  disappears  on  saturation  by  u 
alkali. 

Uses — Oil  of  Neroli  is  consumed  almost  exclusively  in  perfumeiy. 
Orange  flower  water  is  frequently  used  in  medicine  to  give  a  pleasant 
odour  to  mixtures  and  lotions. 

Adulteration — The  large  variation  in  value  of  oil  of  Neroli  as  shown 
by  price-currents*  indicates  a  great  diversity  of  quality.  Besides  beinj 
very  commonly  mixed,  as  already  stated,  with  the  distilled  oil  of  the 
leaves  {Essence  de  Petit  Grain)!*  it  is  sometimes  reduced  by  addition  of 
the  less  fragrant  oil  obtained  from  the  flowers  of  the  Portugal  or  Sweet 
Orange.  In  some  of  these  adulterations  we  must  conclude  that  orange 
flower  water  participates  :  metallic  contamination  of  the  latter  is  not 
unknown. 

^  Joum,  tU  Pharm.  xv.  (1829)  152.  lowest  or  "commercial "  being  less  tbtnta' 

'  Yet  we  extracted  it  from  itn  old  sample  the  price  of  the  finest. 

labelled    **  £stence    de    Nir^li    Portugal —  ^  We  have  been  informed  on  good  tntliori? 

Miro"  that  the  Xcroli  commonly  sold  conttiiui* 


s  BaiUtinde  Pharm,  i.  (1809)  337-341.         Essence  of  Petit  Grain,  and  i  of 
^  Thus  in  the  price-list  of  a  firm  at  Gnuise,       of  Bergamot,  the  remaining  f  bsing  tW 
Neroli  is  qaotoa  as  of  four  qualities,   the       Neroli. 
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Other  Products  of  the  genus  Citrus. 

Essence  or  Essential  Oil  of  Petit  Grain — was  ori^i^inally  ob- 
iue<l  by  subjecting  little  immature  orauges  to  distillation  (Pomet — 
5yi) ;  but  it  is  now  jiroduced,  and  to  a  large  extent,  by  distillation  of 
vt  leaves  and  shoots  either  of  the  Bigarade  or  Bitter  Orange,  or  of  the 
^ugal  or  Sweet  Orange.  The  essence  of  the  foinier  is  by  far  the  more 
ligrsnt  and  commands  double  the  price. 

The  leaves  are  obtained  in  the  lemon-growing  districts  of  the 
Mediterranean  where  the  essence  is  manufactured.  Lemon-trees  being 
mostly  grafted  on  orange-stocks,  the  latter  during  the  summer  put  forth 
•hoots,  which  are  allowed  to  grow  till  they  are  often  some  feet  in  length. 
The  cultivator  then  cuts  them  off,  binds  them  in  bundles,  and  conveys 
them  to  the  distiller  of  Petit  Grain,  Tlie  strongest  shoots  are  frequently 
menred  for  walking-sticks.  The  leaves  of  the  two  sorts  of  orange  are 
ctiily  distinguished  by  their  smell  when  crushed.  Essence  of  Petit 
Gnin  which  in  odour  has  a  certain  resemblance  to  Neroli,  is  used  in 
perfumery  and  especially  in  the  manufacture  of  Eau  de  Cologne. 

Acconiing  to  Gladstone  (1864)  it  consists  mainly  of  a  hydrocarbon 
pvobibly  identical  with  that  from  oil  of  Neroli. 

Essential  Oil  of  Orange  Peel — is  largely  made  at  Messina  and 
tlioin  the  south  of  France.  It  is  extracted  by  the  sponge-,  or  by  the 
^tf^-process,  and  partly  from  the  Bigarade  and  partly  from  the  Sweet 
w  Portugal  Orange,  the  scarcely  ripe  fruit  being  in  either  case  employed. 
Iheoil  made  from  the  former  is  much  more  valuable  than  that  obtained 
fam  the  latter,  and  the  two  are  distinguished  in  price-currents  as 
Eittut  de  Bigarade  and  Essence  de  I^ortwjal. 

These  essences  are  but  little  consumed  in  England,  but  are  lai^ly 
Ml  in  Germany.  They  are  employed  in  liqueur- making  and  in 
periomery.  For  what  is  known  of  their  chemical  nature*  the  reader  can 
nssolt  the  works  named  at  foot.^ 

Essence  of  Cedrat — The  true  Citron  or  Cedrat  tree  is  Citrus  medica 
iimo,  and  is  of  interest  as  being  the  only  memljer  of  the  Orange  tribe 
the  fruit  of  which  was  known  in  ancient  Home.  The  tree  itself  which 
tppetre  to  have  been  cultivated  in  Palestine  in  the  time  of  Josephus, 
*M  introduce<l  into  Italy  in  about  the  3rd  century.  In  a.d.  lOOJl  it 
*u  much  grown  at  Salerno  near  Naples,  whence  its  fruits  were  sent  as 
fteflents  to  the  Norman  princes.^ 

At  the  present  day,  the  citron  api>ears  to  be  nowhere  cultivated 
dtfUflvely,  the  more  prolific  lemon  tree  having  generally  taken  its  place, 
bift  however  scattered  along  the  Western  iviviera,  and  is  also  grown  on 
ft  null  ficsle  about  Pizzo  ami  Paola  on  the  western  coast  of  Calabria, 
ii  Sicily,  Corsica  and  the  Azores.  Its  fruits  which  often  weigh  several 
pounds,  are  chiefly  sold  for  being  candied.  For  this  pur|)ose  the  peeU 
vhich  is  excessively  thick,  is  stilted  and  in  that  state  ship])ed  to  England 
lad  Holland.    The  fruit  has  a  very  scanty  pulp.^ 

'  G»tiiB,  C3Uiiitjlry,  ziT.(lS60>905.  306:  of  the  4th  century  and  who  was  phj^icUn 

Mrtoop^  Jomrm.  o/Cktm.  Soe,  zrii.  (1864)  ami  friend  of  the  empiTor  Julian  to<*  Ajxm- 

:Vf^t(aBcl  PiMe)iii  Yearhoukof  Phar-  tate,   acrurmtely  d>*AiTilit*s  the  citmn   aa  a 

ivyu   1971.  646 ;   1S7S.   518 ;   Joum,   of  fruit  consixtiug  oi  three   parts,   namely   a 

Iml  Str.  zi  (]878>  56S,  t/e.  central  arid   pulp,  a  thick  and  flejiby  test 

*  ralJMin.  fimiU  dm  OUruM^  1811.  222.  and  an   ArtimHtii-  <iuter  co%X.—Medi€inaiia 

•  OribMM  «io  UTcd  in  tht  wcond  half  e^llecia,  hh.  i  v.  64. 
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Essence  of  Cedrat  which  is  quoted  in    some   price-lists  ma] 
prepared  from  the  scarcely  ripe  fruit  by  the  sponge-process ;  but  as 
more  profitable  to  export  the  fruit  salted,  it  is  very  rarely  manufacti: 
and  that  which  bears  its  name  is  for  the  most  part  fictitious. 


FRUCTUS  BEL^. 

Bda  ;  Bad  Fruity  Indian  Bad,  Bengal  Quince. 

Botanical  Origin — ^gle  Mannelos  ^  Correa  {Cratceva  Marmdas 
a  tree  found  in  most  parts  of  the  Indian  peninsula,  where  it  is  o 
planted  in  the  neighbourhood  of  temples,  being  esteemed  sacred  by 
Hindus.     It  is  truly  wild  in  the  forests  of  the  Coromandel  Ghftts 
of  the  Western  Himalaya. 

It  attains  a  height  of  30-40  feet,  is  usually  armed  with  strong  d 
thorns  and  has  trifid  leaves,  the  central  leaflet  being  petiolate  and  la 
than  the  lateral  The  fruit  is  a  large  berry,  2  to  4  inches  in  diani 
variable  in  shape,  being  spherical  or  somewhat  flattened  like  an  ora 
ovoid,  or  pyriform,^  having  a  smooth  hard  shell ;  the  interior  div 
into  10-15  cells  each  containing  several  wooUy  seeds,  consists  ( 
mucilaginous  pulp,  which  becomes  very  hard  in  drying.  In  the  f 
state  the  fruit  is  very  aromatic,  and  the  juicy  pulp  which  it  contains 
an  agreeable  flavour,  so  that  when  mixed  with  water  and  sweetene 
forms  a  palatable  refrigerant  drink.  The  fruit  is  never  eaten  as  des 
though  its  pulp  is  sometimes  made  into  a  preserve  with  sugar. 

The  fruit  of  the  wild  tree  is  described  as  small,  hard,  and  flavour 
The  bark  of  the  stem  and  root,  the  flowers  and  the  expressed  juic 
the  leaves  are  used  in  medicine  by  the  natives  of  India. 

History — The  tree  under  the  name  of  Bilva  ^  is  constantly  alli 
to  as  an  emblem  of  increase  and  fertility  in  ancient  Sanskrit  po 
some  of  which  as  the  Yajur  Veda  are  supposed  to  have  been  written 
later  than  1000  B.C. 

Gar9ia  dOrta  who  resided  in  India  as  physician  to  the  Portug 
viceroy  at  Goa  in  the  16th  century,  wrote  an  account  of  the  fruit  u 
the  name  of  Mannelos  de  Benguala  (Bengal  Quince)  CirifoU  or  I 
describing  its  use  in  dysentery. 

In  the  following  century  it  was  noticed  by  Bontius,  in  whose  writ 
edited  by  Piso  ^  there  is  a  bad  figure  of  the  tree  as  Malum  Cydonium, 
was  also  figured  by  Eheede®  and  subsequently  under  the  designs 
of  BUack  or  Bilack  tdlor  by  Rumphius.^  The  latter  states  that 
indigenous  to  Gujarat,  the  eastern  parts  of  Java,  Sumbawa  and  Cel 
and  that  it  has  been  introduced  into  Amboina. 

But  although   jEgle  Mamidos  has   thus   long   been    known 
appreciated  in  India,  the  use  of  its  fruit  as  a  medicine  attracte 

*  jEglCt   one  of   the   Kesperides. — Mar-  many  references  to  Bilra  in  the  Sa 

melo3   from    the    Portuguese    marmelo,    a  writings. 

quince.  *  Siri-phcU  and  Bel  are  Hindustani  i 

'  In  the  Botanical  Garden  of  Bnitenzorpj  •  De  Indies  re  not.  el  med,  1658,  1 

in  Java,  three  varieties  are  grown,  namely —  c.  8. 

fruciibus  oblanps,  fructihua  fubglobosis,  and  •  Jlort,      Malab,     iii.     (1 682)     ta^ 

maerocarpa.  {Covafam), 

'  Wc  are  indebte<l  to  Professor  Monier  ^  Hfrb.  Amb.  i.  tab.  81. 
Williams  of  Oxford  for  pointing  out  to  us 
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iention  in  Europe  till  about  the  year  1850.  The  dried  fruit  which 
ia  a  place  in  the  British  Pharmacopcsia  is  now  not  unfrequently 
nported. 

Description — ^We  have  already  described  the  form  and  structure  of 
be  fruit,  which  for  medicinal  use  should  be  dried  when  in  a  half  ripe 
itite.  It  is  found  in  commerce  in  dried  slices  having  on  the  outer  side 
I  smooth  greyish  shell  enclosing  a  hard,  orange  or  red,  gummy  pulp  in 
which  are  some  of  the  10  to  15  cells  existing  in  the  entire  fruit.  Each 
cell  includes  6  to  10  compressed  oblong  seeds  nearly  3  lines  in  length, 
covered  with  whitish  woolly  hairs.  AVhen  broken  the  pulp  is  seen  to  bo 
Mtrly  colourless  internally,  the  outside  alone  having  assumed  an  orange 
tint  The  dried  pulp  has  a  mucilaginous,  slightly  acid  taste,  without 
aroma,  astringency  or  sweetness. 

There  is  also  imported  Bael  fruit  which  has  beei\  collected  when  ripe, 
ii  shown  by  the  well-formed  seeds.  Such  fruits  arrive  broken  irregularly 
and  dried,  or  sa^^'n  into  transverse  slices  and  then  dried,  or  lastly  entire, 
in  which  case  they  retain  some  of  their  original  fragrance  resembling 
that  of  elemL 

Microscopic  Structure — The  rind  of  the  fruit  is  covered  with  a 
itroDg  cuticle  and  further  shows  two  layers,  the  one  exhibiting  not  very 
Bomerous  oil-cells,  and  the  other  and  inner  made  up  of  sclerenchyme. 
The  tissue  of  the  pulp,  which  treated  with  water  swells  into  an  elastic 
nasi,  consists  of  large  cells  with  considerable  cavities  between  them. 
Ihe  seeds  when  moistened  yield  an  abundance  of  mucilage  nearly  in  the 
iame  way  as  White  Mustard  or  Linseed  In  the  epidermis  of  the  seeds 
certain  groups  of  cells  are  excessively  lengthened  and  thus  constitute 
the  curious  woolly  hairs  already  noticed.  They  likewise  afford  muci- 
lige  in  the  same  way  as  the  seed  itself 

Chemical  Composition — We  are  unable  to  confirm  the  remarkable 
ttalyaes  of  the  drug  alluded  to  in  the  Pharmacojwia  of  India \^  nor 
caa  we  explain  by  any  chemical  examination  upon  what  constituent  the 
Alleged  medicinal  efficacy  of  bael  depends. 

The  pulp  moistened  with  cold  water  yields  a  red  liquid  containing 
dkiefiy  mucilage,  and  (probably)  pectin  which  separates  if  the  liquid  is 
concentrated  by  evaporation.  The  mucilage  may  be  precipitated  by 
•wtrtl  acetate  of  lead  or  by  alcohol,  but  is  not  coloured  by  iodine.  It 
Bay  be  separated  by  a  filter  into  a  portion  truly  soluble  (as  proved  by 
tte  addition  of  alcohol  or  acetate  of  lead)  and  another,  comprehending 
the  larger  bulk,  which  is  only  swollen  like  tragacanth,  but  is  far  more 
(intinoos  and  completely  transparent 

Xeither  a  per-  nor  a  proto-salt  of  iron  shows  the  infusion  to  contain 
uir  appreciable  quantity  of  tannin,'  nor  is  the  dnig  in  any  sense  possessed 
4  aatringent  properties. 

Uses — Bael  is  held  in  high  repute  in  India  as  a  remedy  for 
wntery  and  diarrhcea  ;  at  the  same  time  it  is  .said  to  act  as  a  laxative 
here  constipation  exists. 

Adoltermtion — The  fruit  of  Feronia  EUphnnivm  Correa,  which  has 

'  fjLtmm  18€S»  pp.  46  and  441.  fhiit  5  per  r^nt.  of  tannin. — Hut.  not.  etc, 

'  W«  mn   ikm  at  Tariuico  with  CoIIm      du  Bflou    Ti/rain   Ji'-rui  CWcnia/^   xti 
P«rfich>fy,  wh0  AttritetM  to  th«  ri|»e      (1856)220-298. 
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a  considerable  external  resemblance  to  that  of  ^gle  Harmdos  and  is 
called  by  Europeans  Wood  Apple,  is  sometimes  supplied  in  India  for 
bael.  It  may  be  easily  distinguished :  it  is  OTte-celled  with  a  large  five- 
lobed  cavity  (iiistead  of  10  to  15  cells)  filled  with  numerous  seeda. 
The  tree  has  pinnate  leaves  with  2  or  3  pairs  of  leaflets.  We  have  seen 
Pomegranate  Peel  offered  as  Indian  BaelA 


SlMARUBEiE. 

LIGNUM    QUASSIA. 

QtLossia,  Quassia  Wood,  Bitter  Wood  ;  F.  Bois  de  Qtuissia  de  la  Jamaipt, 

Bois  amer  ;  G.  Jamaica  Qicassiahoh, 

Botanical  Origin — Picra^na  excelsa  Lindl.  (Qiuissia  exceUa  Swarti, 
Simarvha.  excelsa  D  C,  Picrasma  excelsa  Planchon),  a  tree  50  to  60  fisefc 
in  height,  somewhat  resembling  an  ash  and  having  inconspicuous  greeiuflk 
flowers  and  black  shining  drupes  the  size  of  a  pea.  It  is  common  ot 
the  plains  and  lower  mountains  of  Jamaica  and  is  also  found  in  flie 
islands  of  Antigua  and  St  Vincent.  It  is  called  in  the  West  Indies 
Bitter  Wood  or  Bitter  Ash. 

History — Quassia  wood  was  introduced  into  Europe  about  fl» 
middle  of  the  last  century.  It  was  derived  from  Quassia  amaraL^i 
shrub  or  small  tree  with  handsome  crimson  flowers,  belonging  to  the 
same  order,  native  of  Panama,  Venezuela,  Guiana  and  Northern  BiaziL 
It  was  subsequently  found  that  the  Bitter  Wood  of  Jamaica  which  Swiiti 
and  other  botanists  referred  to  the  same  genus,  possessed  similar  p^ope^ 
ties,  and  as  it  was  obtainable  of  much  larger  size,  it  has  since  the  end'of 
the  last  century  been  generally  preferred.  The  wood  of  Q  anvara  called 
Surinam  Quassia,  is  however  still  used  in  France  and  Germany.* 

The  first  to  give  a  good  account  of  Jamaica  quassia  was  John 
Lindsay,*  a  medical  practitioner  of  the  island,  who  writing  in  1791 
described  the  tree  as  long  known  not  only  for  its  excellent  timber,  but 
also  as  a  useful  medicine  in  putrid  fevers  and  fluxes.  He  adds  that 
the  hark  is  exported  to  England  in  considerable  quantity — "for  the 
purposes  of  the  brewers  of  ale  and  porter." 

Quassia,  defined  as  the  wood,  bark,  and  root  of  Q,  am<ira  L,  was 
introduced  into  the  London  Pharmacopoeia  of  1788;  in  the  edition  of 
1809,  it  was  superseded  by  the  wood  of  Picrama  excels.  In  the  stock- 
book  of  a  London  druggist  (J.  Gurney  Be  van,  of  Plough  Court,  Lombard 
Street)  we  find  it  first  noticed  in  1781  (as  rasur(r),  when  it  was  rexjkoned 
as  having  cost  45.  2d,  per  lb. 

Description — The  quassia  wood  of  commerce  consists  of  pieces  of 
the  stem  and  larger  branches,  some  feet  in  length  and  often  as  thick  as  a 
man's  thigh.  It  is  covered  with  bark  externally  of  a  dusky  grey  or 
blackish  hue,  white  and  fibrous  within,  which  it  is  customary  to  strip  off 
and  reject     Tlie  wood  which  is  of  a  very  light  yellowish  tint  is  tougb 

»  40  bags  in  a  drug  sale,  8th  May  1873.  ^  Trans.  Roy.  Soe.  Edinburgh,  iii.  (17M) 

•  The  PharvMCopaia  Germanica  of  1872       205.  tab.  6. 
expressly  forbids   the  use  of  the  wood   of 
Purctna  in  place  of  Quassia. 
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d  strong,  but  splits  easily.  In  transverse  section  it  exibits  numerous 
e  cloee  medullary  rays,  which  intersect  the  rather  obscure  and 
vfriilar  rings  resembling  those  of  annual  growth  of  our  indigenous 
lody  stems.  The  centre  is  occupied  by  a  cylinder  of  pith  of  minute 
se.  In  a  longitudinal  section  whether  tangential  or  radial,  the  wood 
pears  transversely  striated  by  reason  of  the  small  vertical  height  of  the 
frdullary  rays. 

The  wood  often  exhibits  certain  blackish  markings  due  to  the 
yei'lium  of  a  fungus ;  they  have  sometimes  the  aspect  of  delicate 
Lttem!^  and  at  others  a])pcar  as  large  dark  patches. 

l^uassia  has  a  stronji.  pure  bitter  taste,  but  is  devoid  of  odour.  It  is 
mays  su)>plie<l  to  the  retail  druggist  in  the  form  of  turnings  or  raspings, 
le  former  U'ing  obtained  in  the  manufacture  of  the  Bitter  Cups,  now 
(ten  seen  in  the  shops. 

Microscopic  Structure — Tlie  wood  consists  for  the  most  p&rt  of 
bii|2:ated  ]K)inted  cells  (libriforni),  traversed  by  medullary  rays,  each  of 
be  latter  being  built  up  of  about  15  vertical  layers  of  cells.  The  single 
\ifst%  contain  fn>m  one  to  three  rows  of  cells.  The  ligneous  rays  thus 
iiidosed  by  medullary  parenchyme,  are  intersected  by  gn)up6  of  tissue 
xmstituting  the  above-mentioned  irregular  rings.  On  a  longitudinal 
Mction  this  parenchyme  exhibits  numerous  cr}'stals  of  oxalate  of  calcium 
md  sometimes  deposits  of  yellow  resin.  The  latter  is  more  abundant 
in  the  large  vessels  of  the  wood.  Oxalate  and  resin  are  the  only  solid 
Bitten  perceptible  in  the  tissues  of  this  dnig. 

Chemical  Composition — The  bitter  taste  of  quassia  is  due  to 
^Minitt,  which  was  first  obtained  by  Winckler  in  1835  and  analysed  by 
Wiggers*  who  assigned  it  the  formula  C^®H**0^  now  i-egarded  as  doubtful. 
Recording  to  the  latter,  quassiin  is  an  iiTesolvable,  neutral  substance, 
OTsttUizable  from  dilute  alcohol  or  from  chloroform.  It  requires  for 
nlotiou  about  200  parts  of  water,  but  is  not  soluble  in  ether;  it 
fcfnu  an  insoluble  compound  with  tannic  acid.  Quassia  wood  is  said  to 
vidd  about  ^  per  cent  of  quassiin.  A  water}'  infusion  of  quassia, 
specially  if  a  little  caustic  lime  has  been  added  to  the  drug,  displays  a 
•ligbt  fluorescence,  due  apparently  to  quassiin.  Quassia  wood  dried  at 
Wjir  (;.  yielded  us  7*8  i)er  cent  of  ash. 

Commerce — The  quantity  of  Bitter  Wood  shipped  from  Jamaica  in 
W71  was  56  tons.* 

Uses — The  drug  is  employed  as  a  stomachic  and  tonic.  It  is 
poMODoos  to  flies  and  is  not  without  narcotic  properties  in  resprrt  to 
the  higher  animals. 

Substitutes — The  wood  of  Quama  amara  L,  the  Bitter  Wood  of 
&mnam,  bears  a  close  resemblance,  both  external  and  structural,  to  the 
drag  just  noticed  ;  but  its  stems  never  exceed  4  inches  in  diameter  and 
»  commonly  still  thinner.  Their  thin,  brittle  l>ark  is  of  i  greyish 
fdlow  and  separates  easily  from  the  wood.  The  latter  is  somewhat 
falser  than  the  quassia  of  Jamaica,  from  which  it  may  be  distinguished 
Irjr  its  meduUary  rays  being  C(miposed  of  a  single  or  less  frequently  of  a 
kwble  row  of  cells,  whereas  in  the  wood  of  Picrama  excelm,  they  consist 
f  two  or  three  rows,  less  frequently  of  only  one. 

*  Utbi^tJ«MlmdLi>A«rM.uL(1837)40.  •  Blu4  Bovk,  Uluid  of  Jinmicm,  for  1871. 
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Surinam  Quassia  Wood  is  exported  from  the  Dutch  colony  of 
Surinam.  The  quantity  shipped  thence  during  the  nine  months  ending 
30  Sept.  1872,  was  264,675  Ib.^ 

The  bark  of  Samadera  indica  Grartn.,  a  tree  of  the  same  natnnl 
order  owes  its  bitterness  to  a  principle,^  which  agrees  perhaps  with 
quassiin. 

BURSERACE^. 


OLIBANUM. 

Gummi-resina  Olibamim,  TJius  masculum;^  Olibanum,  Frankincem; 

F.  Encens ;  G.  Weihrauch. 

botanical  Origin — Olibanum  is  obtained  from  the  stem  of  several 
species  of  Boswellia,  inhabiting  the  hot  and  arid  regions  of  Eastern 
Africa  near  Cape  Gardafui  and  of  the  southern  coast  of  Arabia.  Not- 
withstanding the  recent  elaborate  and  vahiable  researches  of  Birdwood' 
the  olibanum  trees  are  still  but  imperfectly  known,  as  wDl  be  evident  ii 
the  following  enumeration  : — 

1.  Boswellia  Carterii  Birdw. — This  includes  the  three  following 
forms,  which  may  be  varieties  of  a  single  species,  or  may  belong  to 
two  or  more  species, — a  point  impossible  to  settle  until  more  perfect 
materials  shall  have  been  obtained. 

a.  Boswellia  No.  5,  Oliver,  Flora  of  Tropical  Africa,  I.  (1868) 
324,  Mohr  Madow  of  the  natives. — Somali  Country,  growing  a  little 
inland  in  the  valleys  and  on  the  lower  parts  of  the  hills,  never  on  the 
range  close  to  the  sea.  It  yields  the  olibanum  called  Luhdn  Bedcwi 
or  Luhdn  Sheheri  (Playfair). 

b.  BosineUia  No.  6,  Oliver,  op,  ciL,  Birdwood,  Linn.  Trans,  xx?S- 
tab.  29. —  Sent  by  Playfair  among  the  specimens  of  the  preceding 
and  with  the  same  indications  and  native  name.  I 

c.  Maghrayt  (rshechaz  of  the  Maharas,  Birdwood,  1.  c.  tab.  30.    A 
thurifcra  (?),  Carter,  Jouni.  of  Bombay  Branch  of  jK.  AsinL  Soe,  vL  [ 
tab,  23 ;   B.  sacra  Fliickiger,  Lehrhuch  der  Pkarmakognosie  des  Pfianir 
zenrcichcSy  18G7.  31.    Ras  Fartak,  S.  K  coast  of  Arabia,  growing  in  tbft  ] 
detritus  of  limestone  cliffs  and  close  to  the  shore,  also  near  the  village  ' 
of  Merbat  (Carter,  1844-1846). 

2.  B.  BhaiC'Dajianu  Birdw.  1.  c.  tab.  31. — Somali  Country  (Playfair); 
.ving  in  Victoria  Gardens,  Bombay,  where  it  flowered  in  1868. 


growin 

•  Coyisular  RpportsSo,  3,  presented  to  Par- 
liftinent,  July  1873. 

•  Ro8t  van  Tonningen,  Jahrfuhcrkht  of 
Wiggers  (Canstatt)  for  1858.  75  ;  Pharm. 
Jourtu  ii.  (1872)  644.  «54. 

•  Tho  Xi^ca^os  of  the  Greeks,  the  Latin 
Olibanum^  as  well  as  the  Arabic  Luhdn^  and 
the  analogous  sounds  in  other  languages,  are 
all  derived  from  the  Hebrew  Lefnnwh  sig- 
nifying  milk:  and  modern  travellers  who 
have  seen  the  frankincense  trees  state  that 
the  fresh  juice  is  milky ^  and  hardens  when 
exposed  to  the  air.  The  word  Thus  on  the 
other  hand  seeitis  to  be  derived  from  the  verb 
tfi/f ly,  to  nacrijice. 


*  On  the  GrnKs  Boswellia,  irilhdcserijptitm 
and  Jigiircs  of  three    new    species.— Utx, 
Trans,  xxvii.  (1871)  111.— The  niat«riil«« 
which    Dr.    Binlwood's    observations  hiw 
been  chi(  fly  founded,  and  to  which  we  tlw 
have   had    access,   are,— 1.  Specimens  col- 
lected during  an  ex|Kjdition  to  the  SomiH 
Coast  made  by  Col.  Playfair  in  1861—1 
Growing  plants  at  Bombay  and  Aden,  niiii 
from  cuttings  sent  by  Playfair. — 8.  A  iped* 
men  obtained  by  H.*J.  Carter  in  1846  Mtf 
Ras  Fartak  on  the  south-east  coast  of  Anbil 
and  still  growing  in  Victoria  Gardens,  Boa- 
bay  ;   and  figured  by  Carter  in  Joum,  if 
Bombay  Branch  of  R.  Asiatic  Soe,,  it  (18tt) 
880,  tab.  23.  .       \       » 
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mcfllia  No.  4,  Oliver,  o/?.  cit, — Bunder  ^lurayah,  Somali  Country 
).  Grows  out  of  the  rock,  but  sometimes  in  the  detritus  of 
p ;  never  found  on  tlie  hills  close  to  the  sea,  but  further  inland 
he  hij^hest  grouml.  Yields  Luhdn  Bedoxci  and  L.  SheJitri ;  was 
at  Kew  as  Muhr  add,  a  name  applied  by  Birdwood  also  to 
'Dajiana, 

Idition  to  the  forej^oin*;,  from  which  indubitably  the  olibanum 
uerce  is  collected,  it  may  be  convenient  to  mention  also  the 


r 


ipi/ri/ent  Kichard  {Plosslm  forihimda  Kndl.),  a  tree  of  Sennaar 
£siuia  atlbrds  a  resin  like  olibanum,  which  is  not  collected. 
uriftra  Colebr.  (//.  yhihra  et  B.  aerrata  Koxb.),  the  Salai  tree  of 
■oduoes  a  soft  odoriferous  resin  which  is  used  in  the  country 
\e  but  is  not  the  olilmnum  of  commerce. 

rcreana  Birdw.  1.  c.  tab.  .'^2,  a  well-marked  and  very  distinct 
Dative  of  the  Somali  (.'nuntry,  where  it  j^'niws  out  of  the  smooth 
e  rocks  of  the  hills  a  few  miles  from  the  coast.  The  tree,  which 
res  cull  Yiujanr,  abounds  in  a  highly  fnigrant  resin  collected  and 
Luhdn  Mt'ijfti,  or  LttUin  Matli,  whiidi  we  regard  ti)  be  the  sub- 
•ij»inally  known  as  Elemi 

ory — The  use  of  olibanum  goes  back  to  a  |>erioil  i»f  extreme 
%  as  proved  by  the  numerous  references  in  the  Mosaic  writings 
►ible  to  incvns*',  of  which  it  was  an  essential  ingnnlient.  It  is 
r  well  known  that  many  centuries  before  Christ,  the  <lrug  was 
16  most  im{>ortant  objects  of  the  tratlic  which  the  Plitenicians^ 
ptians  carried  on  with  Arabia. 

ss4>r  Pumichen-  of  Stnissburg  has  discovered  at  the  temple  of 
IVihri  in  rpi)er  Egypt,  paintings  illustrating  the  tnitlic  carried  on 
Kgypt  and  Arabia  as  early  as  the  17th  century  h.r.  In  these 
^  there  are  re»presentations  not  only  of  bags  of  olilumum,  but 
»lilianum  trees  planted  in  tubs  or  Imxes,  lH*ing  conveyed  by  ship 
ibia  to  Kgypt.  Inscriptions. on  the  .same  buihling,  deciphered 
»sor  I>.,  descrilK?  with  the  utmost  adnumtion  the  shipments  of 

w<hk1s.  heaps  of  incense,  verdant  incense-trees,'  ivory,  gold, 
H.*s.  U*>ides  other  product i(»ns  not  yi-t  identitied. 
tailed  account  of  frankinct-nse  is  given  by  Tlieophiastus*  (B.C. 
I  who  relates  that  the  commodity  is  pnxluccd  in  the  count rj*  of 
ki-ans.  one  of  the  most  active  trading  nations  of  antiquity, 
ig  the  southern  shores  of  Arabia,     It  ap])ears  from  l>iiilorus 

Salia*ans  sold  their  frankincense  to  the  Arabs,  through  whose 
|jassed  to  the  I'hienicians  who  dissi'minatcd  tlie  use  of  it  in  the 
throughout  their  {)Ossessions,  as  well  as  among  the  nations  with 
lev  traded.    The  route  of  the  caravans  from  south- ea.steni  Arabia 


!«  Jf>u  pkOnizuchi  AlUrthum^  iii. 

bea  (Juuinrt),  Tkf  ffert  of  an 
fUi^m  from  rt«  17<A  rrnturi/  l-hTf 
iimd  ancient  Egyi*fian  militant 
wnanHii  on  a  immumrnt   vf   thf. 

.  .  .  after  a  coytf  tal'rn  fnnn  fhe 
iU  UmpU  of  I/ir-el-iktkrri^  tmuH- 

the  GcmiAii  by  A  una  Ihiiiiichcu, 


'  In  ono  of  the  iiiHcriptions  thoy  »rp  re* 
fcnvd  to  in  ti'nnt*  which  Truffmor  D.  hat 
lliiiH  n-niU-reil :  Thirty-«»uo  viTilttUt  iuivnse- 
tnrs  hrou^ht  nnioii^  thi*  |>rv4*iuus  thiu|pi 
from  th**  luuil  of  .\rui>iA,  for  the  uiajmlT  uf 
thiii  pxl  Anion,  tho  lord  of  tho  tcm-tiriAl 
thnuifM.  Never  luis  anything  KiniiUr  Uwu 
si'fU  since  Xhv  f«>uniiatiuu  ot  the  world. 
y/ij»/.  riant,  lih.  iv.  c.  7. 
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to  Gaza  in  I^alestiue,  has  recently  (1866)  been  pointed  out  by  Professot 
Spienger.  Plutarch  relates  that  when  Alexander  the  Great  captured 
Gaza,  500  talents  of  olibanum  and  100  talents  of  myrrh  were  taken, 
and  sent  thence  to  Macedonia. 

The  libaiwphorous  region  of  the  old  Sabaeans  is  in  fact  the  very  coua- 
try  visited  by  Cai-ter  in  1844  and  1846,  and  lying  as  he  statues  on  tha 
south  coast  of  Arabia  between  long.  52°  47'  and  52°  23'  east.  It  was  alai» 
known  to  the  ancients, — at  least  to  Strabo  and  Arrian,  that  the  opposite 
African  coast  likewise  produced  olibanum,  as  it  does  extensively  to  tlie 
present  day  ;  and  the  latter  states  that  the  drug  is  shipped  piEutly  to 
Egypt  and  partly  to  Barbaricon  at  the  mouth  of  the  Indus. 

As  exemplifying  the  great  esteem  in  which  frankincense  was  hdd 
by  the  ancients,  the  memorable  gifts  presented  by  the  Magi  to  the  in&it 
Saviour  will  occur  to  every  mind.  A  few  other  instances  may  be  uwfr 
tioned :  Herodotus^  relates  that  the  Arabians  paid  to  Darius,  king  d 
Persia,  an  annual  tribute  of  1,000  talents  of  frankincense. 

A  remarkable  Greek  inscription  brought  to  light  in  modem  timei* 
on  the  ruins  of  the  temple  of  Apollo  at  Miletus,  records  the  gifts  madl 
to  the  shrine  by  Seleucus  II.,  king  of  Syria  (b.c.  246—227),  and  hii 
brother  Antiochus  Hierax,  king  of  Cilicia,  which  included  in  additioi 
to  vessels  of  gold  and  siver,  ten  talents  of  frankincense  (Xi^Sai^orof)  tnd 
one  of  myrrh. 

The  emperor  Constantine  made  numerous  offerings  to  the  chuni 
under  St.  Silvester,  bishop  of  Rome,  a.d.  314—335,  of  costly  vessels  anl 
fragrant  drugs  and  spices,^  among  which  mention  is  made  in  seTenl 
instances  of  Aromata  and  Aroniata  in  inccnsum,  terms  under  whiA 
olibanum  is  to  be  understood.* 

With  regard  to  the  consumption  of  olibanum  in  other  countries,  it 
is  an  interesting  fact  that  the  Arabs  in  their  intercourse  with  the 
Chinese,  which  is  known  to  have  existed  as  early  as  the  10th  centuiy* 
carried  with  them  olibanum,  myrrh,  dragon's  blood,  and  liquid  storax,* 
drugs  which  are  still  imported  from  the  west  into  China.  The  fin^ 
named  is  called  Ju-siang  i.e.  viilk-perfuvie,  a  curious  allusion  to  its  AraUe 
name  Lubdn  signifying  milk.  In  the  year  1872,  Shanghai  imported* 
of  this  drug  no  less  than  1,300  peculs  (181,333  ft). 

Collection — Cruttenden,^  who  visited  the  Somali  Country  in  1843^ 
thus  describes  the  collecting  of  olibanum  by  the  Mijjertheyn  tribe,  whose  i 
chief  port  is  Bunder  Murayah  (lat.  11°  43'  N.) : —  j 

"  During  the  hot  season  the  men  and  boys  are  daily  employed  in 
collecting  gums,  which  process  is  carried  on  as  follows : — About  the  end  . 
of  February  or  beginning  of  March,  the  Bedouins  visit  all  the  trees  in 
succession  and  make  a  deep  incision  in  each,  peeling  off  a  narrow  stiip 
of  bark  for  about  five  inches  below  the  wound.    This  is  left  for  a  month»  ' 
when  a  fresh  incision  is  made  in  the  same  place,  but  deeper.     A  thiid  : 

*  Rawlinson's  Henxlotus,  ii.  (1858)  488.  *  The  ancient  name  of  Cape  Gardafni  *« 

•  Chishull,  Antiquitates  AsiaiiojCy  Loud.       Promimtoriuin  AronuUuin. 

1728  65-72.  *  HreUchneider,    Ancient    Chinese^    kc 

'  These  remarkable  gifts  are  enumeratt'd  Lond,  1871.  19. 

by  Vignoli  in  his  Liber  Puntijicalisy  Home,  «  Returns  of  Trade  at  the  Treaty  ForUm 

1724-55,    and    include    beside    Olibauum,  China  for  1872,  p.  4. 

Oleum  nardinum,  Oleum  Cyprium,  Balsam^  7  Trans.  Bombay  Oeograph,  Sue.  vii.  (1846) 

Storax    Isaurica,  Stacte,    Aromata    eassiw^  121. 
Saffron  and  Pepper. 
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nth  elapses  and  the  operation  is  a^ain  re])eate(],  after  which  the  gum 
supposed  to  have  attained  a  proper  degree  of  consistency.  The 
UDtain-rides  are  immediately  covered  with  parties  of  men  and  boys, 

0  scrape  ofT  the  large  clear  globules  into  a  basket,  whilst  the  inferior 
dity  that  has  run  down  the  tree  is  packed  so]iurat('ly.     The  gum 

en  first  taken  from  the  tree  is  very  soft,  but  hardens  quickly 

ery  fortnight  the  mountains  are  visited  in  this  manner,  the  trees  pro- 
cing  larger  quantities  as  the  season  advances,  until  the  middle  of 
plember,  when  the  first  shower  of  raiu  puts  a  close  to  the  gathering 
ftt  year." 

Carter,^  describing  tlie  collection  of  the  drug  in  southern  Arabia, 
rites  thus  : — "  Tlie  gum  is  procured  by  making  longitudinal  incisions 
jough  the  bark  in  the  months  of  May  and  December,  when  the  cuticle 
istens  with  intumescence  from  the  distended  state  of  the  parts  beneath : 
le  operation  is  simple,  and  requires  no  skill  on  the  part  of  the  opemtor. 
n  its  first  appearance  the  gum  comes  forth  white  as  milk,  and  according 

its  degree  of  fluidity,  finds  its  way  to  the  ground,  or  concretes  on  the 
much  near  the  place  fnnn  which  it  first  issued,  from  whence  it  is  col- 
cted  by  men  and  Ixtys,  employed  to  look  after  the  trees  by  the  different 
milieu)  who  possess  the  laud  in  which  they  grow."  According  to  Ca]>- 
lia  Miles,*  the  drug  is  not  collected  by  the  jieople  of  the  country,  but 
f  Somalia  who  cross  in  numbers  from  the  opi)osite  coast,  paying  the 
nl»  triln-s  for  the  privilege.  The  Arabian  Luhdn,  he  says,  is  considered 
ifcrior  to  the  African. 

Description — Olibanum  as  found  in  commerc^e  varies  mtlier  con- 
Uerably  in  quality  and  a])peunince.  It  may  in  general  terms  be 
ittcribcMl  as  a  dry  gum-resin,  consisting  of  detached  tears  up  to  an  inch 

1  length,  of  globular,  jwar-shaped,  clavate,  or  stalactitic  fonn,  mixed 
ritk  more  or  less  irregular  lumps  of  the  same  size.  Some  of  the 
Hger  tears  are  slightly  agglutinat^'d,  but  most  are  distinct  The  pre- 
bbinant  forms  are  rounded, — an;:ular  fragments  being  less  frequent, 
kmgh  the  tears  are  not  sekhmi  fissured.  Small  pieces  of  the  trans- 
ient browu  paper}'  bark  are  often  found  adhering  to  the  flat  pieces. 

The  colour  of  the  drug  is  pale  yellowish  or  brownish,  but  the  finer 
[ulitie^  consist  of  tears  which  are  nearly  colourless  or  have  a  greenish 
•e:  The  smallest  grains  only  are  transparent,  the  rest  are  trans- 
icent  and  somewhat  milky,  and  not  transparent  even  after  the  removal 
f  the  white  dust  with  which  they  are  always  covered.  But  if  heated 
»  about  94' C,  they  become  almost  transparent.  When  broken  they 
thibit  a  rather  dull  and  waxy  surface.  Examined  under  the  i»olarizing 
ucrosoope  no  trace  of  crystallization  is  observable. 

Olihuium  softens  in  the  mouth ;  its  taste  is  terebinthinous  and 
ightly  bitter,  but  by  no  n)eans  disiigreeable.  Its  odour  is  pleasantly 
omatic.  but  is  only  fully  developed  when  the  gum-resin  is  ex|)osed  to 
I  elevated  temperature.  At  10U**(\  the  latter  softens  without  actually 
siott;,  and  if  the  heat  be  further  raised  decom(>osition  liegins. 

Chemical  Composition— Cold  water  quickly  changes  olibanum 
U>  a  soft  whitish  pulp,  which  when  rubbed  down  in  a  mortar  forms  an 
ralsioD.     Immersed  in  spirit  of  wine,  a  tear  of  olibanum  is  not  altered 

Lac  cii.  yoA,  in  Joum.  of  R,  Gtograpk.  Soeitiif,  xUL 

'  Om  tkM  mtifkhamrkifod  ^  BHrnd^ir-Mara-      (1S72)  C5. 
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much  in  form,  but  it  becomes  of  an  almost  pure  opaque  white.  In  tbe 
first  case  the  water  dissolves  the  giim,  while  in  the  second  the  alcobd 
removes  the  resin.  We  find  that  pure  olibanum  treated  with  spintof 
wine  leaves  27  to  35  per  cent,  of  gum,  the  solution  of  which  is  predpi- 
tated  by  perchloride  of  iron  as  well  as  by  silicate  of  sodium,  but  not  ly 
neutral  acetate  of  lead.  It  is  consequently  a  gum  of  the  same  class  m 
gum  arabic,  if  not  identical  with  it.  Its  solution  contains  the  samB 
amount  of  lime  as  gum  arabic  affords. 

The  resin  of  olibanum  has  been  examined  by  Hlasiwetz  (1867), 
according  to  whom  it  is  a  uniform  substance  having  the  compoeiiifli 
Q40JJ30O6  w^e  find  that  it  is  not  soluble  in  alkalis,  nor  have  we  SM- 
ceeded  in  converting  it  into  a  crystalline  body  by  the  action  of  dihte 
alcohol.  It  is  not  uniformly  distributed  throughout  the  tears ;  if  they 
are  broken  after  having  been  acted  upon  by  dilute  alcohol,  it  now  sbI 
then  happens  that  a  clear  stratification  is  perceptible,  showing  a  cofr 
centric  arrangement. 

Olibanum  contains  an  essential  oil,  of  which  Braconnot  (180fl 
obtained  5  per  cent.,  Stenhouse  (1840)  4  per  cent,  and  Kurbatow  (1871) 
7  per  cent.  According  to  Stenhouse  it  has  a  sp.  gr.  of  0*866,  a  boilinf; 
point  of  1794° C,  and  an  odour  resembling  that  of  turpentine  butmoni 
agreeable.  Kurbatow  separated  this  oil  into  two  portions,  the  one  rfj 
which  has  the  formula  C^^H^^  boils  at  158°  C,  and  combines  with  Hfll 
to  form  Artificial  Camphor ;  the  other  contains  oxygen. 

Olibanum  submitted  to  destructive  distillation  affords  no  umbdfri 
ferone.  Heated  with  strong  nitric  acid  it  develops  no  peculiar  colooij 
but  at  length  camphresinic  acid,  C^H^*0^,  is  formed,  which  may  be  •!• 
obtained  from  many  resins  and  essential  oils  if  submitted  to  thesamsi 
oxidizing  agent. 

Commerce — The  olibanum  of  Arabia  is  shipped  from  several  sroJl 
places  along  the  coast  between  Damkote  and  Al  Kammar,  but  tb 
quantity  produced  in  this  district  is  nmcli  below  that  furnished  by  tb 
Somali  Country  in  Eastern  Africa,  The  latter  is  brought  to  Zeyla,  Btf*] 
bera,  Bunder  Murayah,  and  many  smaller  ports,  whence  it  is  shipped  to' 
Aden  or  direct  to  Bombay.  The  trade  is  chiefly  in  the  hands  of  Baniani»| 
and  the  great  emporium  for  the  drug  is  Bombay.  A  certain  portion  il' 
shipped  through  the  straits  of  Bab- el- Aland  eh  to  Jidda, — Von  Kremer* 
says  to  the  value  of  £12,000  annually.  The  quantity  exported  fit* 
Bombay  in  the  year  1872—73  was  25,100  cwt.,  of  which  17,446  cwt  vei* 
shipped  to  the  United  Kingdom,  and  6,184  cwt.  to  China,^ 

Uses — As  a  medicine  olibanum  is  nearly  obsolete,  at  least  i» 
Britain.  The  great  consumption  of  the  drug  is  for  the  incense  uael 
in  the  Roman  Catholic  and  Greek  Churches. 


MYRRHA. 

Gummi-resina  Myrrha  ;  Myrrh ;  F.  Myrrhe ;  G.  Myrrha. 

Botanical  Origin — Ehrenberg  who  visited  I^ypt,  Nubia,  Abyssinili 
and  Arabia  in  the  years  1820-26,  brought  home  with  him  specimens  of 

*  Aeg^tj^rn^  F'trschungcn  ubcr  jMnd  und      of  th£  Presidency  of  Bombay  for  187S-7IL 
Vo/X-,  UipziK.  18«3.  pt.  ii.  78. 

'  Statement  of  th*  Trade  and  Navigation 
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Tees  found  at  Ghizan  (Gison),  a  town  on  the  strip  of  coast- 
(1  Tibilum,  opi)08ite  the  islands  of  Farsan  Kebir  and  Farsan 
a  little  to  the  north  of  Lohaia,  on  the  eastern  side  of  the  Red 
so  on  the  neighbourin<i^  mountains  of  Djara  (or  Shahra)  and 
re  the  luyrrh  trees  form  the  underwood  of  the  forests  of 
inga  and  Euphorbia.  Nees  von  Esenbeck  who  examined  these 
Irew  up  from  them  a  description  of  what  he  called  BaUamo- 
rrha,  which  he  ti^^ured  in  1828.1 

hrenberg*s  herbarium  had  l>een  incorporated  in  the  Koyal 
of  Berlin  some  years  ago.  Berg  examined  these  specimens, 
J  the  conclusion  that  they  consist  of  two  s^pecUs,  namely  that 
nd  figured  by  Nees,  and  a  second  to  which  was  attached 
5  must  hope)  two  memoranda  bearing  the  following  words  : — 
'hft  arhtr  (ul  Gison, — Mnrtio,'*  and  "  £x  huicsimillima  arbore 
)ite  Mifi'rlwm  ffflutnttm  letji}  Hctc  specimina  led  a  stud  in 
iara  et  Kara  Fehruario"  This  plant  Ik»rg  named  B.  Ehren- 
Oliver  in  his  Flora  of  Trojncal  Africa  (18(58)*  is  disposed 
Berg's  ])lant  the  same  as  B.  O^^obalmmum  Kth.,  a  tree  or 
ing  myrrh,  foun<l  by  Schwcinfurth  on  the  Bisharrin  mountains 
a  not  far  from  the  coast  between  Suakin  and  E<lineb.  But 
th  himself  does  not  admit  the  identity  of  the  two  plants.* 
I  however  that  the  myrrh  of  commerce  is  chiefly  of  African 

l>e  confessed  that  the  liotany  of  the  myrrh  trees  is  still  en- 
with  uncertainty,  which  will  not  lie  removtHl  until  the  very 

which  the  drug  is  collected  shall  have  been  well  explored 
tent  observer. 

y — Myrrh  has  been  used  from  tlie  earliest  times  together  with 
s  a  constituent  of  incense."  perfumes  and  unguents.  It  was 
nt  of  the  holv  oil  used  in  the  Jewish  ceremonial  as  laid 
OSes :  and  it  was  also  one  of  the  numerous  components  of  the 
Ki/phi  «)f  the  Egyj)tians,  a  preparation  used  in  fumigations, 
id  the  process  of  embalming,  and  of  which  there  were  several 

previous  article  we  have  pointed  out  (p.  122)  several  early 
to  mvrrh  in  connection  with  olibanum,  in  which  it  is 
that  the  myrrh  (when  weights  are  mentionetl)  is  always  in 
quantity.  Of  the  use  of  the  drug  in  medicxval  Europe  there 
ices,  but  they  tend  to  show  that  the  commodity  was  rare  and 
Thus  myrrh  is  recommended  in  the  Anglo-Saxon  Leech- 
e  u.«ie<l  with  frankincense  in  the  superstitious  medical  practice 
I  centurv. 

iVanlmlie  accounts  of  Ivlward  I.  there  is  an  entr^'  under  date 
12\)0,  for  golfl.  frankincense  and  mtjrrh,  offered  by  the  king 

M*'dinnaUs,     DuMMKlorf,     ii.  iah.   zxix.  d.  ;  aliio  Bo(.  Zeitung,  16  Mai, 

5.  l.H»VJ.  IW. 

ng  in  1«T2  to  Pnif.  Ehr«'nl>orR  *  Vol.  i.  a26. 

»^iv  pikvtihlo  that  w*»  roiiM  .v«  •  retrniinnn,  (tfo^jr.  Mi/th^ilunytn^  1868. 

ifii*^,  wi»  r^*eivi"«l  tho  an^wrr  127. 

lot  }^  fifUiKL  *  <*antic.  iii.  ^. 

Srhmiilt,   l^tr^rVunq   »/.    lU-  '  r<x'kavii«»,     Li^thH"Mt    «It.     u/    i'arhi 
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in  his  chapel  on  that  day,  it  being  the  Feast  of  Epiphany.*  Mynii  I 
again  figures  in  the  accounts  of  Geoffroi  de  Fleuri  *  master  of  the  wud- 1 
robe  {argentier)  to  Philippe  le  Long,  king  of  France,  where  record  v  I 
made  of  the  purchase  of — "  4  onces  d'estorat  cfiJmite  et  vwUrre  (mynli)  I 
....  encenz  et  laudanon," — for  the  funeral  of  John,  posthumous  sonof  I 
Louis  X.,  A.D.  1316.  I 

Gold,  silver,  silk,  precious  stones,  pearls,  camphor,  musk,  myrrh  od  I 
spices  are  enumerated  *  as  the  presents  which  the  Khan  of  Catiiay  sent  I 
to  Pope  Benedict  XII.  at  Avignon  about  the  year  1342.  The  mynfc  I 
destined  for  this  circuitous  route  to  Europe*  was  doubtless  that  of  tin  9 
Arabian  traders,  with  whom  the  Chinese  had  constant  intercourse  duiof  I 
the  middle  ages.  Myrrh  in  fact  is  still  somewhat  largely  consumed  ii  m 
China.*^  I 

The  name  Myrrh  is  from  the  Hebrew  and  Arabic  Mur^  whence  alio  I 
the  Greek  a-fivpva.  The  ancient  Egyptian  Bola  or  BcU^  and  the  Sanskii  w 
Vola  are  preserved  in  the  Persian  and  Indian  words  JBo/,  Bola  audi 
Heera-bol,  well-known  names  for  myrrh.  W 

Stacte  ((rra/cTT)),  a  substance  otlten  mentioned  by  the  ancients,  il  J 
said  by  Pliny  to  be  a  spontaneous  liquid  exudation  of  the  myrrh  M^  V 
more  valuable  than  myrrh  itself.  The  author  of  the  Periplus  of  tk» 
Erythrean  Sea  represents  it  as  exported  from  Muza  in  Arabia  •  togetlMTV 
with  myrrh.  Theophrastus  ^  speaks  of  myrrh  as  of  two  kinds,  solid  anlV 
liquid.  No  drug  of  modern  times  has  been  identified  with  the  staeU  #w 
liqiiid  myrrh  of  the  ancients :  that  it  was  a  substance  obtainable  ill 
quantity  seems  evident  from  the  fact  that  1 50  pounds  of  it,  said  to  blL 
the  offering  of  an  Egyptian  city,  were  presented  to  St.  Silvester  at  Bonikl 
A.D.  314-335.8  ^  I 

The  myrrh  of  the  ancients  was  not  obtained  exclusively  from  AiaWi  1 
The  author  of  the  Periplus  ^  who  wrote  about  a.d.  64,  records  it  to  hEil  I 
been  an  export  of  Abalites,  Malao,  and  Mosyllon  (the  last  named,  tka  I 
modern  Berbera),  ancient  ports  of  the  African  coast  outside  the  stiaiH  I 
of  Bab-el-Mandeb  ;  and  he  even  mentions  that  it  is  conveyed  by  smaBl 
vessels  to  the  opposite  shores  of  Arabia.  I 

Secretion — Marchand^^  who  examined  a  branch  of  three  yearfl 
growth  of  what  he  terms  B.  Myrrha,  represents  the  gum-resin  as  diiettj  I 
deposited  in  the  cortical  layers,  with  a  little  in  the  medulla.  ■ 

Collection — From  the  information  given  by  Ehrenberg  to  Nees  vol  I 
Esenbeck,^^  it  appears  that  myrrh  when  it  first  exudes  is  of  an  oily  and  1 
then  of  a  buttery  appearance,  yellowish  white,  gradually  assuming  » \ 
golden  tint  and  becoming  reddish  as  it  hardens.     It  exudes  from  the  ■ 

»  Shanghai  imported  in  1872,  18,600ft.  it  < 
^yxrli.— Reports  of  Trade  at  the  Trtai}f  FsHi 
in  China,  far  1872,  \k  4. 

•  Vincent,  Commerce  of  the  AndenU^  it 
(1807)  316. — Muza  or  Moosa  is  supposed  ti 
bo  identical  with  a  place  still  bearing  tbil 
name  lying  about  20  miles  east  of  Mokha. 

'  Lib.  ix.  c  4. 

"  Vignolius,  Liher  Poni^fieaiis,  i.  (ITU) 
95. 

»  Vincent,  op.  cit.  ii.  127.  12».  135. 

»•  Baillon,  Adansonia,  vii.  (1866-7)  2ft. 
pi.  8. 

"  Op.  cit. 


^  Liber  quotidianus  Contrarotulatoris  Gar- 
derohfc  ....  Edicardi  /.,  Lond.  1787.  pp. 
xxxii.  and  27. — The  custom  is  still  observed 
by  the  sovereigns  of  England,  and  the  Queen's 
oblation  of  gold,  frankincense  and  myrrh  is 
still  annually  presented  on  the  Feast  of  Epi- 
phany in  the  Chapel  Royal  in  London. 

'  I>oiiet  d'Arcq,  Comptes  de  VArgenterie 
desroisde  Frarux,  1851.  19. 

•  Yule,  Cathay  and  Die  way  thither,  iL 

357. 

*  For  the  costly  presents  in  question 
n^rrr  reached  their  destination,  having  been 
all  plundered  by  the  way ! 
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rk  like  cherry-tree  gum  aud  becomes  dark  and  of  inferior  yaluc  by 
e.  Although  Ehrenberg  says  that  the  unrrli  he  saw  was  of  fine 
Ality.  he  does  not  mention  it  bein^  gathered  by  the  natives. 

With  regard  to  the  localities^  in  which  the  drug  is  collected, 
ruttendeu'  who  visited  the  Somali  coast  in  1843,  says  that  myrrh  is 
ought  from  the  Wadi  Nogal,  south-west  of  Cai>e  Uardafui,  and  from 
urrvyhan,  Ogahden  and  Airahora ;  and  that  some  few  trees  are  found 
I  the  mountains  behind  Uunder  Murayah.  Major  Harris'  saw  the 
jrrh  tree  in  the  Adel  desert  aud  in  the  jungle  of  the  Hawash,  ob  the 
ay  from  Taj  lira  to  Shoa. 

Vaughan^  states  that  the  Somali  Country  and  the  neighbourhood  of 
iarrur  (or  Harar  or  Adari,  9'  20'  N.,  42"  IT  K)  south-west  of  Zeila  are 
M!  chief  producing  districts.  It  is  generally  brought  to  the  great  fair 
r  Berbera  held  in  November,  December,  and  January,  where  it  is 
mchased  by  the  Banians  of  India  aud  shipped  for  Bombay. 

Mvrrh  trees  abound  on  the  hills  about  Shu<^ra  and  Sureea  in  the 
mlory  of  tlie  Fadhli  or  Fudthli  tribe,  lying  to  the  eastward  of  Aden  ; 
kjrrh  is  collected  from  them  by  Somalis  who  cross  from  the  opposite 
MBt  for  the  pur))ose  and  pay  a  tribute  for  the  privilego.^  But  a  sample 
r  this  drug  received  by  one  of  us  from  Yauglian  in  I8r>2,  and  others  w*e 
are  bince  seen  in  London  (and  easily  recognized)  prove  it  to  be  some- 
h^  different  from  typical  myrrh,  and  it  is  jirobably  afforded  by 
lotber  species  than  that  yielding  African  myrrh. 

Description — Myrrh  consists  of  irregular  roundish  ma-^^ses,  varj'ing 
i  sue  from  small  grains  up  to  pieces  as  large  as  an  egg,  and  occasionally 
inch  larger.  They  are  of  an  ojiaque  reddish  brown  with  dusty  dull 
irfiu'e.  \Vhen  broken  they  exhibit  a  ron^h  or  waxy  fracture,  having  a 
oist  and  unrtuous  ap|>eanince  especially  when  pressed,  an<l  a  rich 
fnwn  hue.  The  fractured,  translucent  surface  often  displays  charac- 
fhstic  whitish  marks  which  the  ancients  compared  to  the  light  mark 
\  the  base  of  the  finger-nails.  Myrrli  has  a  ]>eculiar  and  agreeable 
if^nce  with  an  aromatic,  bitter,  and  acrid  taste.  It  cannot  lie  finely 
owdcred  until  deprived  by  drying  of  some  of  its  essential  oil  and  water ; 
or  when  heated  does  it  melt  like  colophony. 

Water  disintegnites  myrrh  forming  a  light  brown  emulsion,  which 
f^w^sl  under  the  microscojHf  appears  made  up  of  tMihmrlessdn»ps.  among 
rti»'h  are  granules  of  yellow  resin.  Alcohol  dissolves  the  resin  of  myrrh 
bivuig  angular  non-crystalline  particles  of  gum  and  fr.igments  of  l>ark. 

Chemical  Composition — The  gum  which  is  dissolvwl  when  myrrh 
iitmt««I  with  water  amounts  to  l>etween  40  and  50  per  cent.,  or  may 
fftn  reach  G7  per  cent.*  It  is  i>artially  i>recipitable  by  neutral  acetate 
iflrad.  showing  that  it  differs  from  gum  arabic;  but  a  portion  (al)c»ut  a 
barth,  agrees  with  the  hitter  in  respect  to  actitm  im  acetate  of  leail. 

Tlie  resin  di.ssolves  completely  in  chloroform  or  alcohol,  and  the 
okKir  of  the  latter  solution  is  but  slightly  darkened  by  perchloride  ot' 

1  jw«   mr  y^ytt  vith  map  in  i^cean  J/i.jh-  *  Phann.  Joum.  \ii.  (IS.'i.'l)  226. 

^p.  Afvil  1^73,   al«o  Pkann,  Juum,    19  *  ('unt.  S.  R  Milrn,  in  Joum.  of  R,  Gto- 

pn;  I'ja.  J«21.-  I).    H.  Qraph,\Siw.  xli.  0*^71)  2;<»». 

'  JVbbj.  B*fmhay  iitofr,  Soe.  rii.   (]!t4S)  *  Drii^iitft  who  tin']Mirv  Urgr  quantitiea 

X  of  Tini'turr  of  Mymi  may  utili/««  thia  f^um 

*  Iti^lmndi  ^/  ^'Ethiopia  (1644)  L   426.  for  makini;  a  ronini«in  M>rt  of  niurilag*'. 


114  Phamt.  Joum.  10  Juii«*,  1>71.  1001. 


128  BURSERACEJS. 

iron.  It  is  but  partially  soluble  in  alkalis  or  in  bisulphide  of  carbon 
Brlickner  (18(57)  found  this  portion  to  yield  75'6  per  cent,  of  carbon  and 
95  of  hydrogen.  The  resin  which  the  bisulphide  refuses  to  dissolve, ii 
freely  soluble  in  ether.  It  contains  only  57*4  per  cent,  of  carbon.  The  ^ 
resin  of  myrrh  to  which  when  moistened  with  alcohol  a  small  quantity  of 
hydrochloric  acid  is  added,  assumes  a  violet  hue,  but  far  less  brilliant  than 
that  displayed  by  resin  of  galbanum  when  treated  in  a  similar  manner. 

Myrrh  yields  on  distillation  a  volatile  oil  which  in  operating  en 
25  lb.  of  the  drug,  we  obtained  to  the  extent  of  f  per  cent^  It  is  i 
yellowish,  rather  viscid  liquid,  neutral  to  litmus,  having  a  poweifid 
odour  of  myrrh  and  sp.  gr.  0*988  at  13°  C.^  In  a  column  50  mm.  long; 
it  deviates  a  ray  of  light  301°  to  the  left.  By  submitting  it  to  dil- 
tillation,  we  obtained  before  the  oil  boiled,  a  few  drops  of  a  strongly  acMl 
liquid  having  the  smell  of  formic  acid.  Neutralized  with  ammonia,  thi 
liquid  produced  in  solution  of  mercurous  nitrate  a  whitish  precipitato 
which  speedily  darkened,  thus  indicating  formic  acid,  which  is  it 
veloped  in  the  oiL  Old  myrrh  is  in  fact  said  to  yield  an  acid  distil]al& 
The  oil  begins  to  boil  at  about  266°  C,  and  chiefly  distills  over  betweei 
270°  and  290°. 

On  combustion  in  the  usual  way  it  afforded  carbon  84*70,  bydn^ 
998.  Having  been  again  rectified  in  a  current  of  dry  carbonic acid,i 
had  a  boiling  point  of  262—263°  C,  and  now  aflbrded^  carbon  84*71^ 
hydrogen  1026,  which  would  nearly  answer  to  the  formula  (?*ff^ 
The  Jesuits  of  Euickholdt's  analysis  (1845)  of  essential  oO  of  myni 
assign  it  the  formula  C^^H^^O,  which  is  the  same  as  that  of  carvol  ani 
thymol,  and  widely  different  from  that  indicated  by  our  experim^ 

The  oil  which  we  rectified  displays  a  faintly  greenish  hue ;  it  i 
miscible  in  every  proportion  with  bisulphide  of  carbon,  the  solutifli 
exhibiting  at  first  no  peculiar  coloration  when  a  drop  of  nitric  or  wt 
phuric  acid  is  added.  Yet  the  mixture  to  which  nitric  acid  (1*20)  hjl 
been  added,  assumes  after  an  hour  or  two  a  fine  violet  hue  which  • 
very  persistent,  enduring  even  if  the  liquid  is  allowed  to  dry  up  in  I 
large  capsule.  If  to  the  crude  oil  dissolved  in  bisulphide  of  carta 
bromine  be  added,  a  violet  hue  is  produced ;  and  if  the  solution  • 
allowed  to  evaporate,  and  the  residue  diluted  with  spirit  of  wine,  ft 
assumes  a  fine  blue  which  disappears  on  addition  of  an  alkali  Tto 
oil  is  not  altered  by  boiling  with  alcoholic  potash,  nor  does  it  combin* 
with  alkaline  bisulphites. 

Commerce — The  drug  is  shipped  to  Europe  chiefly  by  way  of 
Bombay.  The  imports  into  that  port  in  the  year  1872-73  amount^ 
to  494  cwt.,  the  exports  to  546  cwt. ;  of  the  latter  quantity  493  cwt 
were  shipped  to  the  United  Kingdom.* 

Uses — Myrrh  though  much  used  does  not  appear  to  possess  anjT 
very  important  medicinal  powers,  and  is  chiefly  employed  on  account « 
its  bitter,  aromatic  properties. 

Other  varieties  of  Myrrh — Though  the  myrrh  of  commerce 
exhibits  some  diversity  of  appearance,  the  drug-brokers  and  druggists  of 

*  RuiclchoMt  ffot  2  18   per  rent.  ;    Blcy  '  Analyses  performed  in  my  labontoirllf 
and  Diesel  0845)  from  1*6  to  34  per  cent.      Dr.  Bnri.*  February  1874.— F.  A.  F. 

of  an  aritl  oil.  *  Statrmcnl  of  the  Trade  and  XarigiUim 

*  Gladstone  (1863)  found  the  oil  a  little      of  the  PrfsUhncy  of  Bombay  for  187S-7S. 
hran'rr  than  water.  pt.  ii.  34.  78. 
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are  not  in  the  habit  of  applying  any  special  designations  to  the 
t  qualities.    There  are  however  two  varieties  which   deserve 

fima  B61  (Bhcsabol,  Bymhole),  Hehbakhadc  of  the  Somalis,  Myrrha 

>f  Martiny,'  formerly  called  East  India  Mffrrh, 

\  drug  is  of  African  origin,  but  of  the  plant  which  yields  it, 

18  known.  Vaughan*  who  sent  a  sample  from  Aden  to  one  of 
852,  was  told  bv  the  natives  that  the  tree  from  which  it  is 
1  ref^embles  that  affording  Htera  B61  or  true  myrrh,  but  that  it  is 
eles8  distinct.  Tlie  drug  is  expirted  from  the  wliole  Somali 
»  Mokha,  Jidda,  Aden,  MakuUa,  the  Persian  Gulf,  India  and  even 
Bombay  official  returns  show  that  the  quantity  imj>orted 
in  the  year  1872-73,  was  224  cwt,  all  shipjHjd  frr)m  Aden, 
a  Bol  differs  from  myrrh  chiefly  in  odour,  which  when  once 
'  is  easily  recognizable ;  in  other  respects  it  agrees  with  true 

fine  specimens  have  all  the  outwanl  characters  of  real  myrrh, 
*hap8  are  {>assed  off  for  it.  The  Bissa  ]V»1  usually  seen  is 
r  an  impure  and  foul  substance,  which  is  reganled  l>y  liondon 
\&  as  well  as  by  the  Banian  traders  in  India  as  a  very  inferior 
•rt  of  myrrh.  Vaughan  states  tliat  it  is  mixed  with  the  food 
)  milch  cows  and  buffaloes  in  onier  to  increase  the  ([uantity  and 
\  the  quality  of  their  milk,  and  that  it  is  also  used  as  size  to 
I  bright  gloss  to  whitewashed  walls. 

{rabi€Kn  Myrrh — This  is  the  drug  we  have  mentioned  at  p.  127  as 
i  to  the  eastward  of  Aden ;  and  it  is  of  interest  as  substantiating 
ement  of  Theophrastus  that  both  olibanum  and  myrrh  grow  in 
n  Arabia, 

drug,  which  is  not  distinguished  by  any  special  name  in  English 
8  in  irregular  masses  seldom  exceeding  1^  inches  long,  and 
a  somewhat  gummy-looking  exterior.     Tlie  larger  lumps  seem 

by  the  cohesion  of  small,  rounded,  translucent,  externally 
tears  or  drops.  Tlie  fracture  is  like  that  of  common  myrrh  but 
the  whitish  markings.  The  o<lour  and  taste  are  those  of  the 
r  drug.     Pieces  of  a  semi-transparent  paper}'  bark  are  attache<l 

of  the  lumps.  Finally  the  drug  is  distinguished  by  being  more 
^  more  brittle,  and  less  unctuous  than  common  mvrrlt 


ELEMI. 

Besinn  Eltmi;  Elcnxi ;  F.  HAine  EUmi;  G.  Ehmiharz. 

anical  Origin — Tlie  resin   known  in  i>harmacy  2^  E!*mi  is 

from  a  tree  growing  in  the  Philippines,  which  P>lanco,*  a  lK)tanist 

ila,  described  in  1845  under  the  name  of  Idea  Ahiio,h\\\  which 


tlop.  4.  mtj.'pkarm.  SaL  u.  Hoh- 
■lulf.  iL  (1854)98,  101. 
m,J*mnu  liL  (1858)227. 
85.  10  ]iM:kmgn  of  this  drnf(  con- 
wot  15  rwt.  verp  eoniiifcned  to  me 
\  Lottdon  by  a  friend  iu  China,  who 
iMMd  tlie  dnu  nmler  the  notion 
«0  tnm  mftrk.     The  commodity 


waa  ImuI  of  ita  kind,  ant)  wm  no\d  with  diffi- 
culty at  Jl<V«.  per  cwt,  — 1).  H. 

*  Thua  1<»0  grains  |M>wdrr<Hi  nnil  then  ex- 
haunted  with  npirit  of  wine  Irft  T^i  ^rain*  of 
gummy  reaiilue,  when*aH  in  n  |«ni!lel  ex- 
perimi*nt  with  fine  myrrh  of  the  n^ual  »»rt, 
the  mme  qnantity  Ifft  a  n'^idue  of  r>:t  pvini. 

•  Ff(*ra  dt  PtUpinns.  ncgumla  imI•^•9iun, 
Manila,  1845.  256. 
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is  completely  unknown  to  the  botanists  of  Europe.  Blanco's  descriptkm 
is  such  that,  if  correct,  the  plant  cannot  be  placed  in  either  of  the  old 
genera  Icica  or  Elaphrium,  comprehended  by  Bentham  and  Hooker  in 
that  of  Bursera^  nor  yet  in  the  allied  genus  Canarium ;  in  fact  even  the 
order  to  which  it  belongs  is  somewhat  doubtful^ 

The  tree  grows  in  the  province  of  Batangas  in  the  island  of  Lozon 
(south  of  Manila),  where  its  name  in  the  Tagala  language  is  dbUo  ;  the 
Spaniards  call  it  Arhol  a  hrca,  i.e.  pitch-tree,  from  the  circumstance  that 
its  resin  is  used  for  the  caulking  of  boats. 

History — The  explicit  statements  of  Theophrastus  in  the  Sri 
century  B.C.  relative  to  olibamim  have  already  been  mentioned.  The 
same  writer  narrates  ^  that  a  little  above  Coptus  on  the  Red  Sea,  no  tree 
is  found  except  the  acacia  {aKavOrj)  of  the  desert  .  .  .  but  that  on  the 
sea  there  grow  laurel  (8d<f)vrj)  and  olive  (i\aia),  from  the  latter  of  which 
exudes  a  substance  much  valued  to  make  a  medicine  for  the  stanching 
of  blood. 

This  story  appears  again  in  Pliny  ^  who  says  that  in  Arabia  the  olire 
tree  exudes  tears  which  are  an  ingredient  of  the  medicine  called  by  the 
Greeks  EnhainoUy  from  its  efficacy  in  healing  wounds. 

Dioscorides*  briefly  notices  the  Oum  of  the  Ethiopian  o/tVe,  whid 
he  likens  to  scammony ;  and  the  same  substance  is  named  by  Scribonios 
Largns  ^  wlio  practised  medicine  at  Eome  during  the  1st  century. 

The  writei-s  who  have  commented  on  Dioscorides  have  generalljr 
adopted  the  opinion  that  the  exudation  of  the  so-called  olive-tree  of 
Arabia  and  Ethiopia  was  none  other  than  the  substance  known  to  them 
as  Elemi,  though  as  remarked  by  Mattioli,®  the  oriental  drug  thus  called 
by  no  means  well  accords  with  the  description  left  by  that  author. 

As  to  that  name,  the  earliest  mention  of  it  appears  in  the  middle  rf 
the  15th  century.  Thus  in  a  list  of  drugs  sold  at  Fmnkfort  about  1450, 
we  find  Gomvii  Elevipnij?  Saladinus  ^  who  lived  about  this  period, 
enumerates  Gurai  Elemi  among  the  dnigs  kept  by  the  Italian  apoti^ 
caries,  but  we  have  not  met  with  the  name  in  any  other  writer  of  the 
school  of  Salerno.  The  Arholaijre?  a  herbal  supposed  to  have  been 
printed  about  1485,  gives  some  account  of  Gomme  Elempni,  stating  that 
it  is  the  gum  of  the  lemon  tre(»  and  not  of  fennel  as  some  think,^ 


*  On  oonsultinR  Mr.  A.  W.  Bennett  who 
is  now  stmlyin.i;  tlio  IfUrsi'rnceai  of  India,  !i3 
to  the  ])roha})le  afTinitics  of  Blanco's  ])lant, 
wo  reci  ivo«l  from  him  the  following  remarks. 
"  I  hive  little  hesitation  in  pronouncing 
that  fn»m  the  description,  Icica  Abilo  cannot 
be  H  Canarium^  but  what  it  is,  is  more  diffi- 
cult to  Siiy.  The  leaves  having  the  lowest 
pair  of  leaflets  smallest,  seems  at  first  sight 
very  characteristic  of  Canarunn;  but  the 
following  considerations  tend  the  other  way. 

1.  The  opposite  leaves  which  occur  nowhere 
in  Barsffacea  except  \\iAmyri%  with  which 
the  plant  does  not  agree  in  many  ways.  — 

2.  Tne  stipelicc  which  are  not  found  any- 
where in  tlie  onler. — 8.  The  quitiate  flowers. 
In  all  species  of  Canarium  the  |>art8  of  the 
flower  are  in  threes,  including  C.  commune 
which  acconlinir  to  Mi()uel  extends  to  the 
Philipi»ines.       The   only    exception    is    C. 


( Scutinanthe  Thwaites)  hrun  Tieuvi,  with  whic* 
it  does  not  agree  in  other  respects. 

"  The  foregoing  reasons  almost  equillT«*l 
elude  Icica  {Burscra) ;  yet  the  fruit  *■ 
Blanco's  ])lant  soenis  so  eminently  that  of  • 
Burscracea,  that  I  think  it  must  belong  ^ 
that  order,  but  with  some  error  in  thei^ 
scrlption  of  the  leaves." 

«  Hist.  Plant,  lib.  iv.  c.  7. 

*  Lib.  xii.  c.  38. 

*  Lib.  i.  c.  141. 

*  Cowpositiones  McdicamnU,  cap.  101 

*  Coinni.  in  lib.  i.  Dioxoridis. 

^  Fliickiger,  Die  Frankfurter  £tsf€,Hille» 
1873.  7.  IG. 

^  Compendium  Aromatariorum.  Bo&oB, 
1488. 

*  This  very  rai-e  volume  is  one  of  tlw 
treasures  of  the  National  Library  of  Ptm. 
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lat  it  reAemblcs  Male  Iccense, — and  makes  an  excellent  ointment 
T  wonnds. 

The  name  Enhcrmon  '  of  Pliny,  also  written  Enhcemi,  is  probably  the 
riginal  form  of  the  word  Animi,  another  designation  for  the  same 
rag,  though  also  applied  as  at  the  present  day  to  a  sort  of  copal.  It 
(  even  possible  that  the  word  Elemi  has  the  same  origin.* 

This  primitive  Elemi  is  in  onr  opinion  identical  with  a  peculiar  sort 
f  olibanum  known  as  Lvlan  Mcyeti,  aflbrded  by  Bomrellia  Frereana 
(irdwood  (p.  121).  It  has  a  remarkable  resemblance  both  in  external 
ppearance  and  in  odour  to  tie  hubstancos  in  after-times  imported  from 
(merica,  and  which  were  likened  to  the  elemi  and  animi  of  the  Old 
rorUL 

The  first  reference  to  these  drugs  as  productions  of  America  comes 
roni  the  pen  of  Monardes*  who  has  a  chapter  on  Animi  arid  Copal. 
le  describes  animi  ns  of  a  more  oily  nature  than  cr»j»al,  of  a  very 
greemble  odour,  and  in  grains  resembling  olibanum  but  of  larger  size, 
nd  adds  that  it  differs  from  the  animi  of  the  Old  World  in  being  less 
'hite  and  clear. 

At  a  somewhat  later  period  this  resin  and  some  similar  substances 
egan  to  be  substituted  for  Elemi  which  had  become  scarce/  Pomet  ^ 
rbo  as  a  dealer  in  drugs  was  a  man  of  practical  knowledge,  laments 
hat  this  American  drug  was  being  sold  by  some  as  Elemi,  and  by  others 
IS  Animi  or  as  Tacamaca.  It  was  however  introduced  in  great  plenty, 
ind  at  length  took  the  place  of  the  original  elemi  which  became 
»mpletely  forgotten. 

American  Elemi  was  in  turn  discarded  in  favour  of  another  sort 

imported  from  the  Philippines.     The  first  mention  of  this  substance  is 

to  be  found  among  the  descriptions  accompanied  by  drawings  sent  by 

Fither  Camelli  to  Petiver  of  London,  of  the  shrubs  and  trees  of  Luzon  * 

in  the  year  1701.     CameUi  states  that  the  tree,  which  from  his  drawing 

^iwenred  in  the  British  Museum  appears  to  us  to  be  a  species  of  Canarium^ 

11  very  taU  and  large,  that  it  is  called  by  the  Spaniards  Arhol  de  la  brra, 

tad  that  it  yields  an  abundance  of  odorous  resin  which  is  commonly 

Uti  for  pitching  boats.      Living  specimens  of  the  tree  together  with 

^unples  of  the  resin  were  brought  to  Paris  from  Manila  by  the  traveller 

ferrottet  about  the  year  1820.     For  the  last  twenty  years  the  resin  has 

^n  common,  and  is  now  imported  in  large  quantities  "^  for  use  in  the 

^s,  so  displacing  all  other  kinds.     It  has  been  adopted  as  the  Elemi  of 

tfce  Briiitk  Pharmaeopoeia  (18G7),  and  is  in  fact  the  only  variety  of  elemi 

Bov  found  in  English  commerce. 

Description — :&[anila  elemi  is  a  soft,  resinous  substance,  of  granular 
consistence  not  unlike  old  honey,  and  when  recent  and  quite  pure  is 
(('lonrless ;  more  often  it  is  found  contaminated  with  carbonaceous 
fiutttr  which  renders  it  grey  or  blackish,  and  it  is  besides  mixed  with 

*  Fram  th^  Greek  f»«4|i«r,  tignifjiug 6/oorf-      iin  /riV»  as  exactly  rpftcmbling  EUmi  And 

quiU  M  good  fur  wouiiU&  — //til.  %nt.  ei  mid. 


'  hnMBToU   obaenrci  —  "qaandoque  in-  Ind.  Occ.  122. 

fiiMrnDu  at  ipunmi  oImp  iF.ihio]iira?  fsset  '  Bi^^oirf  de*  I>ro^fM,  1694,  261. 

|l»«u  firMi  dtcti,  qtutfi  niA<niiiV'— Ax/im/m  *  lUv,  J/isi.  Plant,  iii.  (17m4),  npiteiidix, 

m^invm,  Lofd.  1637.  3btf.  p.  67.  Ko.  13.— (.  on^parf  also  y.  0<>.  No.  10. 

I  X^Arv  «k  ImM  ffmu  fut  m  traen  de  nue*-  *  Tliua  in  a  dnig  N«)r.  May  ^,  l^T.^,  thita 

^m  /mIim  Oeadmialeg,  S«TilU,  1665.  were  otlervd  275  cum*,— rqiinl  tu  abunt  4S0 

*  Titta  Fiao  in  1658  dtaciibra  tbr  rt-nin  of  cvt. 
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chips  and  similar  impurities.  By  exposure  to  the  air  it  becomes  harder 
and  acquires  a  yellow  tint.  It  has  a  strong  and  pleasant  odour  suggestive 
of  fennel  and  lemon,  yet  withal  somewhat  terebinthinous.  When 
moistened  with  spirit  of  wine,  it  disintegrates,  and  examined  under  tji( 
microscope  is  seen  to  consist  of  acicular.  crystals  which  may  be  easil 
separat<3d  to  the  extent  of  20  per  cent.  At  the  heat  of  boiling  water  j 
softens,  and  at  a  somewhat  higher  temperature  fuses  into  a  clear  res  d. 

Chemical  Composition — Manila  elemi  is  rich  in  essential  oi 
On  submitting  28  lb.  of  it  to  distillation  with  water,  we  obtained  2  ft 
13  oz.  (equivalent  to  10  per  cent.)  of  a  fragrant,  colourless,  neutral  oil,  o 
sp.  gr.  0*861  at  15°  C.  Observed  in  Wild's  polaristrobometer  we  founc 
it  to  be  strongly  dextrogyre.^  H.  Ste  Claire  Deville  ^  on  the  other  ham 
has  examined  an  oil  of  elemi  that  was  strongly  levogyre.  Hi 
discrepancy  shows  that  there  are  among  the  oils  of  various  kinds  o 
elemi,  diflTerences  similar  to  those  existing  in  the  oils  of  turpentine  ini 
copail)a.  By  the  action  of  dry  hydrochloric  acid  gas,  Deville  obtai-i© 
from  his  oil  of  elemi  a  solid  crystalline  substance,  C^^H^®  -f  2  HCL  W 
failed  to  produce  any  such  compound  from  the  oil  of  Manila  elemi.  Oa 
oil  of  elemi  dissolves  in  bisulphide  of  carbon ;  when  mixed  with  (on 
centrated  sulphuric  acid,  it  becomes  thick  and  assumes  a  deep  orang 
colour. 

By  submitting  the  crude  oil  to  fractional  distillation,  we  separated  i 
into  six  portions,  of  which  the  first  five  were  dextrogyre  in  graduall; 
diminishing  degree,  while  the  sixth  displayed  a  weak  deviation  to  th 
left.^  The  first  portion  having  been  dissolved  in  four  times  its  weigh 
of  strong  sulphuric  acid,  washed  and  again  distilled,  exhibited  a  den 
ation  to  the  left.* 

Maujean  ^  a  French  pharmacien,  examined  Manila  elemi  as  lon^r  ag 
as  1821  and  proved  it  to  contain  two  resins,  the  one  soluble  in  cold,  th 
other  only  in  hot  spirit  of  wine.  Bonastre®  a  little  later  made  a  mor 
complete  analysis,  showing  tliat  the  less  soluble  resin  which  he  obtaine( 
to  tlie  extent  of  25  per  cent,  is  easily  crystallizable,  and  appannth 
identical  with  a  substance  obtainable  in  a  similar  manner  from  wh.it  b( 
re^zarded  as  true  elemi,  which  the  Manila  resin  was  not  then  held  to  be 
Dumas  analysed  this  crystalline  resin  of  Manila  elemi  and  found  it  t^»con 
tain  85  3  per  cent,  of  carbon  and  117  per  cent,  of  hydrogen."^    Baup  (1851] 

^  I  observed  tlie  following  deviations  : — 

In  a  column  of  25  millimetres  from  47° '5  tq  70°  o  (deviation  23°). 
50  „  „  93^-6  (        „        46^1). 

M        100  „  „  49°-6  (21  +  90  =  92^1).— F.Ai 

«  Comjytrs  Rethdm,  xii.  (1841)  184. 

'  The  following  deviations  were  observed,  in  a  column  of  25  millimetres  :— 

1.  (Jil  distilled  at  172°— 180°  C.  from  47°*6  to  74°'5  ;  deviation  26'-9  to  the  mW- 

2.  „  180'"— 183° 

3.  „  183°— 184°-5 

4.  „  184°— 195° 


71° -2 

23° -6 

68° -8 

21°-2 

65'^ -8 

18-2 

cr-o 

13-4 

46°-2 

p-4  to  the/</t 

5.  „  200°— 230^ 

t>.  Thick ish  yellow  residue 

*  From  47^-6  to  46^ 
»  Journ.  dc  Pharn.  ix.  (1823)  45.  47.  chemists  found  from  84  to  84  45  per  ;ent 

•  Jd.  X.  (1824)  109.  carbon, — results  perhaps  explicable  bv  tl 
'  The  formula  C-*«H««0,  assigned  to  the  suggestion  that  the  crystallized  resin  still  i 

crystallized  resin  of  elemi  bv  the  analyses  of  tained  a  little  of  the  amorphous  resin,  whi' 

Rose,  of  Hess  and  of  Johnston,  reoiiircs  according  to  Johnston  and  Rose  is  It  ss  ri 

85  4  carbon  and  11*7  of  hydrogen.     These  in  carbon. 


ELEMI.  133 

rre  it  the  name  of  Amyrxn.  According  to  our  experiments,  it  is  readily 
lolated  to  the  extent  of  20  per  cent,  when  Manila  eleini  is  treated 
lih  cold  !<pirit  of  wine,  in  which  the  crystals  of  auiyrin  are  but  slightly 
JuLle.  If  the  elemi  is  pure,  the  amyrin  may  be  thus  obtained  (by 
lulling  with  8i)irit  and  pressure  between  bibulous  paper)  in  a  cake  of 
{>\Kr\  whiteness,  which  may  be  further  ]mriiied  by  crj-stalliziition  from 
ilin^  alcohol.  The  fusing  point  of  the  crystals  is  ITl^'C. ;  by  rei>eated 
yi»tullizations,  it  rises  as  high  as  17G^ 

1 1  is  n'murkable  that  other  sorts  of  elemi  (see  p.  134)  such  as  those  of 
exico,  Brazil  and  Mauritius,  though  afforded  by  very  different  trees, 
1 1  closely  accord  in  chemical  properties  with  the  Manila  drug.  All 
ousist  of  a  cr)'stalline  and  a  non-crystalline  resin,  the  former  separating 
A  a  white  magma  when  the  crude  resin  is  treated  with  cold  sjiirit 
at  wine,  and  both  being  jxirfectly  neutral. 

IJy  allowing  an  alcoholic  solution  of  the  amorphous  resin  of  Manila 
ekmi  *  to  evaporate,  Baup  obtained  in  very  small  quantity  crv'stal.s  of 
iriiru,  a  substance  fusing  at  ISrC,  which  he  considered  to  be  distinct 
bm  amyrin. 

lit*  likewise  extracted  from  Manila  elemi  a  crj'stallizable  substance 
wluble  in  water  to  which  he  gave  the  name  of  Bryuidin,-  and  in  smaller 
qiADlity  a  second  also  soluble  in  water  which  he  called  Breiiline,  From 
tlie  a[)erimeuts  of  Baup  it  appears  that  br}'oidin  is  soluble  in  300  parts 
ol  water  at  10' C,  and  melts  at  135*  C  ;  whereas  breidine  requires  for 
iolutioD  2C0  parts  of  water  and  fuses  at  a  temi>erature  not  much 
o\tr  UMrC. 

We  have  also  obtained  BryoUUn  by  operating  in  the  fulk>wing 
ttinner :  the  waterj*  liquid  left  in  the  still  after  the  distillation  of  2S  tb. 
^^  Manila  elemi  was  jxmred  off"  from  the  mass  of  hard  resin,  and  having 
l*tnduly  concentrated,  it  deposited  together  with  a  dark  exlractifurni 
Dittter,  colourless  acicular  crj'stals  of  br}'oidin.  The  deposit  in  cjuestion 
kiting  l»een  drained  and  allowed  to  dry,  the  bryoidin  may  be  sei)arated 
h}'  boiling  water  or  by  cold  ether.  We  found  the  latter  the  more 
ctDTfnieut ;  it  readily  takes  uj)  the  br}oidin  contaminated  only  with  a 
little  resin.  The  ethereal  solution  should  be  allowed  to  evaporate  and 
^fce  residual  crvstalline  mass  boiled  in  water,  when  the  solution  (which 
fe  colourless),  poured  off*  from  the  resin,  will  deposit  \\\^m  cooling 
tnlliant  tufts  of  acicular  cr)'stals  of  bryoidirL  The  boiling  in  water 
^<iuire«  to  be  several  times  repeated  l)efore  the  whole  of  the  brvnidin 
^iii  k-  removed ;  the  latter  sometimes  cr}*stallizes  as  a  mossy  urloreseent 
Jn'.»:h.  r.rvoidin  is  a  neutral  substance,  of  bitter  taste,  searcelv 
^^Mt  in  cold  water  but  dissolving  easily  in  boiling  water,  or  in  alcohol 
^f  ether.  When  a  little  is  placed  in  a  watch-glass,  covered  with  a  plate 
^i  ^'bifrs,  and  then  gently  heated  over  a  lamp,  it  sublimes  in  delicate 
^•^*^oltf.  To  obtain  it  perfectly  pure,  it  is  best  to  sublime  it  in  a  current 
^■t  dr)'  carbonic  acid.  Thus  purified  its  fusing  point  is  133  5  C. ;  alter 
'^iiou  It  concretes  as  a  transparent,  amorjthous  mass,  which  if  im- 
ttr^-d  in  glycexiu  and  raised  to  the  temperature  of  135"^  (_\.  suddenly 
crvualiixes. 

*  I  Uk  iMkbtHl  Cor  a  specimen  of  the  '  From  the  Greek  ^iw,  in  aUosion  to  the 

iKfRAl  tKat  Bftop  worked  upon  ind  which  moee-like  Mj^ect  sometime  auumcd  by  the 

b  alM  B»mm  ^f  ArUi  c  brta^  to  If.  Rouz,  cryttaU. 
'*^              of  Nyon.— F.  A.  F. 
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We  have  observed  that  if  the  filtered  mother-liquor  of  bryoidin  after 
complete  cooling  and  standing  for  a  day  or  two  is  warmed,  it  becomes 
turbid  and  that  in  a  few  minutes  there  separate  from  it  long  white  flocb 
like  bits  of  paper  or  wool,  which  do  not  disappear  either  by  warming 
or  by  cooling  the  liquid ;  under  the  microscope  they  are  seen  to  coosiil 
partly  of  thread-like,  partly  of  acicular  crystals.  It  is  possible  this 
substance  is  Baup's  Breidine ;  we  found  it  to  fuse  at  135**  C,  to  be 
neutral,  and  to  crystallize  from  weak  alcohol  exactly  like  biyoidio. 
Both  it  and  bryoidin  look  very  voluminous  in  water,  but  are  so  small 
in  weight  that  we  have  not  yet  obtained  either  in  quantity  sufficient  foe 
analysis. 

Uses — Elemi  is  scarcely  used  in  British  medicine  except  iu  tbt 
form  of  an  ointment,  sometimes  prescribed  as  a  stimulating  applicatioc 
to  old  wounds. 

Other  sorts  of  Elemi — 1.  Mexican  Elemiy  Vera  Crtiz  Elemi— 

This  drug  which  used  to  be  imported  into  London  about  thirty  years  ago, 
but  which  has  now  disappeared  from  commerce,  is  the  produce  of  a  tree 
named  by  Royle  Amyris  elemifera  growing  at  Oaxaca  in  Mexico.^  It  ia 
a  light  yellow,  or  whitish,  brittle  resin  occurring  in  semi-cylindrical 
scraped  pieces,  or  in  irregular  fragments  which  are  sometimes  translucent 
but  more  often  dull  and  opaque.  It  easily  softens  in  the  mouth  so  that 
it  may  be  masticated,  and  has  an  agreeable  terebinthinous  odonr. 
Treated  with  cold  spirit  of  wine  ('838),  it  breaks  down  into  a  white 
magma  of  acicular  crystals  {Amyrin  ? ). 

2.  Brazilian  Elemi — Was  described  as  long  ago  as  1658  by  the 
traveller  Piso,  as  a  substance  completely  resembling  the  elemi  of  the 
Old  World  and  applicable  to  the  same  purposes.  It  is  the  produce  of 
several  trees  described  as  species  of  Idea,  as  L  Icicariba  DC,  l 
heterophylla  DC,  /.  heptaphylla  Aubl.,  /.  Guiancmis  AubL,  /.  altissini(i 
Aubl. — In  New  Granada  a  similar  exudation^  is  furnished  by  /• 
Car  anna  H.B.K. 

A  specimen  in  our  possession  from  Pernambuco  ^  is  a  translucent 
greenish-yellow,  fragrant,  terebinthinous  resin,  which  by  cold  spirit  of 
wine  may  be  separated  into  two  portions,  the  one  soluble,  the  other » 
mass  of  colourless  acicular  crystals.  The  resin  spontaneously  exuded 
and  collected  from  the  trunks,  is  often  opaque  and  white,  grey,  or 
yellowish,  looking  not  unlike  fragments  of  old  mortar.  The  microscope 
shows  it  to  be  made  up  of  minute  acicular  crystals.* 

3.  Mauritius  Elemi — Fine  specimens  of  this  substance  and  of 
Colophonia  Mauritiana  DC.  the  tree  affording  it,  were  sent  to  one  of  us 
(H.)  in  1855  by  Mr.  Emile  Fleurot  of  Mauritius.  The  resin  accords 
in  its  general  characters  with  Manila  elemi,  like  which  it  leaves  after 
treatment  with  cold  spirit  of  wine,  an  abundance  of  crystals  resembling 
amyrin. 

•  Koyle's  very  imperfect  specimens  of  this      men  of  the  resin  of  /.  hettrophylla  DC.  col- 
plant  are  in  tlie  British  Muai'iun.  lected  at  Santarem,   Para,  by  Mr.  H.  ^• 

•  O.  Planchon.  Bulletin  cUlaSoc.  Bot,  <U      Bates  in  1853.— D.  H. 

France^  xv.  (1868)  16.  *  For  some  experiments  on  the  resin  d 

•  Given  me  by  Mr.  Mauley  late  of  Per-      IdccL,  see  Gmelin,    Chemiary,  xtL  (IWI 
nambuco.     I  have  also  an  authentic  spcci-      421. 
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nhnn  Meyeti^  or  Ltilfan  Matti, — This  substance  whicli  we  claim 

Oriental  or  African  EUmi  of  the  older  writers,  and  also  one  of 
8  anciently  designated  Animi^  is  the  exudation  of  Boswellia 

Birdwoo<l,  a  remarkable  tree  gre^rious  on  the  bare  limestone 
r  Bunder  Murayah  to  the  west  of   Cape  Gardafui.     The  tree 

called  Yfffaar  by  the  natives,  is  of  small  stature,  and  dift'ers 
other  S{>ecie8  of  Botncfllia  growing  on  the  same  coast  in  having 

glaucous  leaves  with  obtuse  leaflets,  crisped  at  the  margin. 
:  is  smooth,  pa]>ery,  and  translucent,  and  easily  stripped  off  in 
ta  which  are  usetl  for  writing  on.  Though  growing  wild,  the 
said  by  Capt.  Miles'  to  be  carefully  watched  and  even  some- 
>pagated.  Tlie  resin  exudes  after  incision  in  great  })lenty,  soon 
and  is  collected  by  the  Somali  tribes  who  dispose  of  it  to 
or  shipment  to  Jidda  and  ports  of  Yemen:  occasionally  a 
reaches  liondou  among  the  shipments  of  olibauum.  It  is  used 
Lst  for  chewing  like  mastich. 

R  Meyeti  occurs  in  the  form  of  detached  droppy  tears  and 
H,  occasionally  in  stalactitic  masses,  1  to  3  ounces  in  weight. 
\  very  easily  with  a  brilliant  concboidal  fracture,  showing  an 
substance  of  a  pale  amber  yellow  and  perfectly  transparent, 
ly  it  is  more  or  less  coated  with  a  thin  opat^ue  wliite  crust, 
en  under  the  microscope  ap|>ears  non-crjstalline.  Many  of  the 
•re  pieces  of  the  thin,  brown,  papery  l^rk  adhering  to  theoL 
1  has  an  agreeable  odour  of  lemon  and  turpentine,  and  a  mild 
inous  taste. 

ed  with  spirit  of  wine  ('838)  a  large  proportion  of  it  is  dissolved  ; 
ssolvetl  portion  is  not  cr}'stalline.  Subjected  to  distillation  with 
e  obtained  from  20  lb.,  10  ounces  of  a  volatile  oil  (=  31  per 
ring  a  fragrant  odour  suggestive  of  elemi  and  sp.  gr.  0*856  at 
riie  oil  examined  in  a  column  50  millim.  long,  deviates  the  ray 
fie  left,  liy  fractional  distillation  we  found  it  to  consist  of  a 
re  hydrocarbon,  C***H^*,  mixe<l  with  an  oxygenated  oil  which 
lot  succeed  in  isolating ;  the  latter  is  evidently  levogyre,  and 
1  proportion  more  than  sufhcient  to  overcome  the  weak 
re  power  of  the  hydrocarbon. 
*    is   no  gum   in   this   exudation;  it  is   therefore   essentially 

from   olibanum,    the    product    of   closely   allied   species  of 
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CORTEX  MARGOSiC, 

Cortex  AzadiraclUa: ;  Nim  Bark,  Margasa  Bark. 

nical  Origin — Atclia  indica  Brandis  (Af.  Azadirachta  L,  Ata- 
indUa  Juss.),  an  ornamental  tree,  40  to  50  feet  high  and  attain- 

is  the  general  Armhir  name  for  we  hare  aacertaine^l  that  it  in  kientirallj  the 

■uyrii  perhaps  from  J  rbel  Mevft,  aame  substance  aa  <lescrilied  bj  Guibourt 

of  liUO  feet  on  the  Somali  Coast  ander  the  name  Tacnmaqne  jfsune  kuiteuat, 

lif*  A.—UiM.  de$  Dn>gues^  iii.  (IbdO)  4S9. 

:eof  ProfeMorO.PUnchon,  *  Joum^  Ofo^rapk.  S-'C,  xlii.  (197S)  61. 
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ing  a  considerable  girth,  well  known  throughout  India  by  its  Hindustani 
name  of  Nim,  or  by  its  Portuguese  appellation  of  Margosa}  It  is  much 
planted  in  avenues,  but  occurs  wild  in  the  forests  of  Southern  Indi% 
Ceylon  and  the  Malay  Archipelago. 

The  hard  and  heavy  wood  which  is  so  bitter  that  no  inseot  will  attack 
it,  the  medicinal  leaves  and  bark,  the  fruit  which  affords  an  acrid  bitter 
oil  used  in  medicine  and  for  burning,  the  gum  which  exudes  txom  thi 
stem,  and  finally  a  sort  of  toddy  obtained  from  young  trees,  cause  tlw 
Nim  to  be  regarded  as  one  of  the  most  useful  trees  of  India. 

M,  indica  is  often  confounded  with  M.  Azedarach  K,  a  native  of 
China  ^  and  probably  of  India,  now  widely  distributed  throughout  Un 
warmer  regions  of  the  globe,  and  not  rare  even  in  the  south  of  Euioptti 
The  former  has  an  oval  fruit  (by  abortion)  one-celled  and  one*seeded,aN 
leaves  simply  pinnata  The  latter  has  the  firuit  five-celled,  and  Idvm 
bi-pinnate. 

History — The  tree  under  the  Sanskrit  name  of  Nimha  is  mentioDfli 
in  the  Ayurvedas  {Systeina  Medicince)  of  Susruta,  one  of  the  most  andesfc 
of  the  Hindu  medical  writings. 

In  common  with  many  other  productions  of  India,  it  attracted  tta 
notice  of  Gar(;ia  d'Orta,  physician  to  the  Portuguese  viceroy  at  Gk)a,  and 
he  published  an  account  of  it  in  his  work  on  drugs  in  1563.*  Christx^ral 
Acosta*  in  1578  supplied  some  further  details  and  also  a  figure  of  tto 
tree.  The  tonic  properties  of  the  bark,  long  recognized  by  the  latiit 
physicians  of  India,  were  successfully  tested  by  Dr.  I).  White  of  Bomlnj 
in  the  beginning  of  the  present  century,  and  have  since  been  generaSj 
admitted.^     The  drug  has  a  place  in  the  Pharmacopceia  of  India, 

Description — The  bark  in  our  possession  ®  is  in  coarse  fibrous  pieoei 
about  \  of  an  inch  thick  and  2  to  3  inches  wide,  slightly  channellei 
The  suberous  coat  is  rough  and  cracked,  and  of  a  greyish  rusty  hue. 
The  inner  surface  is  of  a  bright  buff  and  has  a  highly  foliaceous  struc- 
ture. On  making  a  transverse  section  three  distinct  layers  may  1* 
observed: — firstly  the  suberous  coat  exhibiting  a  brown  parenchynw 
interwoven  with  small  bands  of  corky  tissue, — secondly  a  dark  cellular 
layer,  and  then  the  foliaceous  liber.  The  dry  bark  is  inodorous  and  has 
a  slightly  astringent  bitter  taste. 

Microscopic  Structure — The  suberous  coat  consists  of  numerous 
layers  of  ordinary  cork-cells,  which  cover  a  layer  of  nearly  cubic  sclowi* 
chymatous  cells.  This  latter  however  is  not  always  met  with,  secondary 
bands  of  cork  {rhytidonm)  frequently  taking  its  place.  The  liber  is  . 
commonly  built  up  of  strong  fibre-bundles  traversed  by  narrow  medul- 
lary rays,  and  transversely  separated  by  bands  of  parenchymatous  Uler 
tissue.  Crystals  of  oxalate  of  calcium  occur  in  the  parenchyme  moie 
frequently  than  the  small  globular  starch  grains.  The  structure  of  the 
bark  varies  considerably  according  to  the  gradual  development  of  the 
secondary  cork-bands. 

^  From  amnnjnso,  bitter.  <  Tractado  de  las  Drogcu  y  Medieituu  it 

*  It  is  mentioued  in  Chinese  writings  lot  Indias  Oncntales,  Burgos,  1578,  ca{».  «. 
dating  long  prior  to  the  Christian  era.—  ^  Waring,  in /^Aarmaap(siao//iu{t%18tt> 
Bretschueider,    Chinese    BoUinical    WorkSf  443. 

1870.  12.  •  We  are  indebted  for  it  to  Mr.  Broo^tM 

*  Coiloqitiot  dos  Simples^  ^*c.,  Goa,  1563.        of  Ootacamund. 
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Chemical  Composition — Margosa  bark  was  chemically  examined 
India  bj  Coraish  ^  (185G),  who  auuounced  it  as  the  source  of  a  bitter 
kaloid  to  which  he  gave  the  name  oi  Marfjonbu\  but  wliich  he  obtained 
ily  in  minute  quantity  as  a  *'  double  salt  of  Maryoaine  and  Soda,'*  in 
ng  whit6  needles. 

From  the  bitter  oil  of  the  seeds  he  Isolated  a  substance  which  he 
illed  Margofic  Acid,  and  which  he  doubted  to  be  capable  of  affording 
ryvtAllixable  salts.  The  composition  neither  of  this  acid  nor  of  margo- 
iMis  known,  nor  have  the  properties  of  either  betMi  investigated. 

The  small  sample  of  the  bark  at  our  (lis{H)sal  only  enables  us  to  add 
iitt  tn  infusion  prmlnced  with  perchloride  of  iron  a  blackish  precipitate, 
odthat  the  infusion  is  not  altered  by  tannic  acid  or  ioilohydmrgyrate  of 
poUasium.  If  the  inner  layers  of  the  bark  are  alone  exhauiited  with 
vater,  the  liquid  afl'onls  an  abundant  precipitate  witli  tannic  acid  ;  but  if 
Aemhre  bark  is  boiled  in  water,  the  tannic  matter  which  it  contains 
tin  form  an  insoluble  compound  with  the  bitter  princi))le  and  ])reveut 
the  litter  being  dissolved.  It  is  thus  evident  tliat  to  isolate  the  bitter 
Btttter  of  the  bark,  it  would  be  ad\isable  to  work  on  the  liber  or 
Bacr  layers  alone,  which  might  readily  be  done,  as  they  sepanite  easily. 

According  to  the  recent  researches  of  IJrou^hton-  the  bitter  principle 
ban  amorphous  resin  soluble  in  the  usual  solvents  and  in  boiling  solu- 
tions of  fixed  alkalies.  From  the  latter  it  is  precipitated  by  acids, 
yw,  probably,  altered.  Broughton  ascribes  the  formula  (.'**IiH)**  to 
diii  bitter  resin  purified  by  means  of  bisuljihide  of  carlion,  ether  and 
ilnolate  alcohol ;  it  fused  at  92'  C.  He  obtaine<l  moreover  a  small 
^QUitity  of  a  crystallized  principle,  which  he  lK.*lieved  to  be  a  fatty 
kodj,  yet  its  melting  {>oint  of  ITo""  C.  is  not  in  favour  of  this  suggthition. 

Utes — In  India  the  bark  is  used  as  a  tonic  and  ant ii>eriodic,  both  by 
ItttiTes  and  Eun>iH^ans.  Dr.  l*ulney  Andy  of  Madras  has  found  the 
kites  beneficial  in  small-pox. 

CORTEX  SOYMIDiC. 

Cortex  Siridvniac ;  Rohnn  Bark 

Botanical  Origin — Soymidu^  f^'hrifnija  Juss.  (Sicir tenia  fehrifx^ia 
lriUd.)»a  tree  of  considerable  size  not  uncommon  in  the  forests  of  Central 
Mid  Soothem  India.  The  timber  calleil  by  Kuroinuins  Bastanl  Cedar 
a  VHj  durable  and  strong,  and  much  valued  for  building  purposes. 

History — The  introduction  of  Kohun  Hark  int4»  the  nitHlical  practice 
if  Eoiopeans  is  doc  to  lioxburgh  *  who  recommended  the  drug  iis  a  sub- 
aitite  for  Cinchona,  after  numerous  trials  made  in  India  al>out  theyeiir 
mt  At  the  same  time  he  sent  supplies  to  Edinburgh,  where  Duncan 
aide  it  the  subject  of  a  thesis*  which  probably  led  to  it  being  intro- 
iK«d  into  the  materia  medica  of  the  F<linburgh  iliarmacopceia  of  1803, 
i&d  of  tlie  Ihiblin  rhammcopceia  of  1807. 


*  MiM  AimmU  of  Mtdkal  Science,  Cal-  *  Fmm  S&muia,  the  Telngn  name  of  the 

iv.  (1SS7)  104.  trre  ;  RChan  m  its  name  in  Hiudu^Uni. 

'  IfflAvi  Momikif  J<mm.  of  Med.  Srirnrf,  *  Mrdical  Facts  atid  Oincrvatums,  LomL 


rm  fUrm.  Jimm.  Jane  14,  U7Z,      tl  (17i^5)  127 
*  TfntamcM  inauguraU  de  SicicUnid  Si'y- 
midd,  I^inK  1794. 
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Though  thus  officially  recognized,  it  does  not  appear  that  the  bark 
came  much  into  use  or  by  any  means  fulfilled  the  expectations  raised  in 
its  favour.  At  present  it  is  regarded  simply  as  a  useful  astringent 
tonic,  and  as  such  it  has  a  place  in  the  Pharmacopoeia  of  India  (1868). 

Description — Our  specimen  of  Eohun  bark  ^  which  is  from  a  young 
tree,  is  in  stmight  or  somewhat  curved,  half- tubular  quills,  an  inch  or 
more  in  diameter  and  about  \  of  an  inch  in  thickness.  Externally  it  if 
of  a  rusty  grey  or  brown,  with  a  smoothish  surface  exhibiting  no  con- 
siderable furrows  or  cracks,  but  numerous  small  corky  warts.  These  fonn 
little  elliptic  scars  or  rings,  brown  in  the  centre,  and  but  slightly  laiaed 
from  the  surface.  The  inner  side  and  edges  of  the  quUls  are  of  a  \m^ 
reddish  brown. 

A  transverse  section  exhibits  a  thin  outer  layer  coloured  by  chbio- 
phyll,  and  a  middle  layer  of  a  bright  rusty  hue,  traversed  by  large  medul- 
lary rays  and  darker  wedge-shaped  rays  of  liber.  The  latter  has  * 
fibrous  fracture,  that  of  the  outer  part  of  the  bark  being  rather  corky  or 
foliaceous.  The  whole  bark  when  comminuted  is  of  a  rusty  colow; 
becoming  reddish  by  exposure  to  air  and  moisture.  It  has  a  bittar 
astringent  taste  with  no  distinctive  odour.  The  older  bark  is  verf 
thick  and  fibrous,  and  according  to  Broughton,  "  as  red  as  the  leddeil 
Cinchona." 

Microscopic  Structure — The  bark  presents  but  few  stractiuil 
peculiarities.  The  ring  of  liber  is  made  up  of  alternating  prosenchymi* 
tons  and  parenchymatous  tissue.  In  the  latter  the  larger  cells  are  fillei 
with  mucilage,  the  others  with  starch.  The  prosenchymatous  groups  of 
the  liber  exhibit  that  peculiar  form  we  have  already  described  as  hunr 
bast  (p.  70) ;  it  chiefly  contains  the  tannic  matter,  besides  stellate  crystali 
of  oxalate  of  calcium  which  are  distributed  through  the  whole  tissue  rf 
the  bark.  The  medullary  rays  are  of  the  usual  form,  and  contain  staick 
granules.  The  corky  coat  is  built  up  of  a  small  number  of  vaulted 
cells. 

Chemical  Composition  ^ — The  bitter  principle  of  the  bark  his 
been  ascertained  by  Broughton  ^  to  be  a  nearly  colourless  resinooi 
substance,  sparingly  soluble  in  water  but  more  so  in  alcohol,  ether,  or 
benzol  It  docs  not  appear  to  unite  with  acids  or  bases,  and  is  le« 
soluble  in  water  containing  them  than  in  pure  water.  It  has  a  very 
bitter  taste,  and  refuses  to  crystallize  either  from  benzol  or  ether,  tt 
contains  no  nitrogen.  To  this  we  may  add  that  the  bark  is  rich  il 
tannic  acid. 

Uses — Rohun  bark  is  administered  in  India  as  an  astringent  touift 
and  antiperiodic,  and  is  reported  useful  in  intermittent  fevers  and  genenl 
debility,  as  well  as  in  the  advanced  stages  of  dysentery  and  in  diarrhoBH 

*  Kindly  sent  us  by  Mr.  Broughton  of  my  friend  Dr.  Overbeck  has  informed  m«L— 

Ootacainund.  F.A.  F. 

'  The  analysis  alluded  to  in  the  Phann.  of  '  Beddome,  Flora  Sylvatiea^  Madras,  part 

India  (p.  444)  concerns  Khaya  {Swietenia)  i.  (1869)  8,^dso  information  commonicaldl 

tenegalensis  and  not  the  present  species,  as  direct. 
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FRUCTUS    RHAMNI. 

tarcT  Jthamni,  Bacccr  Spinm  eervirur ;    Burhthom  Emmies;  F.  Bates  de 

Xer2>run ;  G.  ICmizdornhfcrrn. 

Botanical  Origin — Bhamniut  catluirtica  L,  a  robust  direciou8  shrub 
vilh  spreading  branches,  the  smaller  of  which  often  terminate  in  a  stout 
kom.  It  is  indigenous  to  tlie  greater  part  of  Europe,  and  stretches 
Mtward  into  Siberia.  In  England  the  buckthorn  tliougli  genei-ally 
liftributed  is  abundant  only  in  certain  districts ;  in  Scotland  it  occurs 
»ild  in  but  a  single  locality.  Yet  in  Norway,  Sweden,  and  Finland 
I  grows  much  further  nortli. 

Tlte  fruit  which  ripens  in  the  autumn  is  collected  for  use  chiefly  in 
in  counties  of  Hertfordshire,  Buckinghamshire  and  Oxfordshire. 

History — The  buckthorn  was  well  known  to  the  Anglo-Saxons  and 
■  mentioned  as  Haristhom  or  Waythorn  in  their  modical  writings  and 
IJhMaries  dating  before  the  Norman  conquest.  As  Spina  Cervina  it  is 
dared  to  by  Pietro  Crescentio  of  Bologna^  about  a.d.  1305. 

The  medicinal  use  .of  the  berries  was  familiar  to  all  the  writers  on 
iQliDy  and  materia  medica  of  the  lOth  century. 

Description — The  fruits,  which  are  only  used  in  the  fresh  state,  are 
■daII,  juicy,  spherical  drupes  the  size  of  a  pea,  black  and  shilling, 
ittring  on  the  summit  the  remnants  of  the  style,  and  supported  below 
qrs  slender  stalk  expanded  into  a  disc-like  receptacle.  liefore  ri]>ening, 
flefniit  is  green  and  distinctly  4-lobed,  afterwards  smooth  and  plump. 
It  omtains  4  one-seeded  nuts*  meeting  at  right  angles  in  the  middle, 
riie  seed  is  erect  with  a  broad  furrow  on  the  back :  in  transverse  section 
be  albumen  and  cotyledons  are  seen  to  l>e  curveil  into  a  horse-shoe 
orm  with  the  ends  directed  outwanls. 

The  fresh  juice  is  green,  has  an  acid  reaction  and  a  sweetish,  after- 
>iids  disagreeably  bitter  taste,  and  repulsive  odour.  It  is  coloured 
fdlow  by  ukalis,  red  by  acids.  According  to  Umney*  it  should  have  a 
^  gr.  of  1*070  to  1*075,  but  is  seldom  sold  pure. 

Microscopic  Structure — The  epidennis  consists  of  small  txibular 
rill,  followed  by  a  row  of  large  cubic  cells  and  then  by  several  layers 
of  tangentially-extended  cells  rich  in  chlorophyll.  This  thick  epicarp 
|MM9  into  the  loose  thin-walled  and  large-celled  sarcocarp.  Besides 
cUoiophyll  it  exhibits  numerous  cells  each  containing  a  kind  of  sac, 
•hich  may  be  squeezed  out  of  the  cell  These  sacs  are  violet,  turning 
Use  with  alkalis.  Similar,  yet  much  more  conspicuous  bodies  occur 
ibo  in  the  pulp  of  the  Locust  Ik»an  {Ccratonia  Siliqua  L) 

Chemical  Composition — The  berries  of  buckthorn  and  other 
ipecies  of  Rkamnus  contain  interesting  colouring  matters,  which  have 
keen  the  subject  of  much  chemical  research  and  controversy.  Winckler, 
B  1849  extracted   from    the  juice  Rhamnocathartin,  a  yellowish  un- 

>  TrmOmiidaiJrAgrieoUura^  MUmno,  1805,  *  In  R.  Frangula  !>.,  the  other  Britich 

k  tti.  c  &3b  fpecit*9,  the  fruit  ha.n  2  iiutsi. 

•  /Aann.  Joum^  Not.  2S,  1872.  101. 
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crystallizable  bitter  substance,  soluble  in  water  but  not  in  ether.   Alkali 
colour  it  golden  yellow  ;  perchloride  of  iron,  dark  greenish  brown. 

In  1840  Fleury,  a  phannacien  of  Pontoise,  discovered  in  buckthoB 
juice  a  yellow  substance  forming  cauliliower-like  crystals  to  which  ie 
gave  the  name  of  Rhamnine.  This  body  has  been  recently  studied  ly 
Lefort,^  who  identified  it  with  the  Rhamnctine  of  Galletly  (1858)  lad 
the  Chnjsorhamnine  of  Schiitzenberger  and  Berttehe  (1865).  Thonj^ 
obtainable  from  the  hemes  of  all  kinds  of  Rhammts  used  in  dyeing 
(including  the  common  buckthorn),  it  is  got  most  easily  and  abundantir 
from  Persian  Berries.  When  pure,  and  crystallized  from  absolute  alcohol 
it  is  described  as  forming  minute  yellow  translucent  tables.  It  a 
scarcely  soluble  in  cold  water,  though  colouring  it  pale  yellow;  is  soIhUb 
in  hot  alcohol,  insoluble  in  ether  or  bisulphide  of  carbon.  It  is  voy 
soluble  in  caustic  alkalis,  forming  uncrystallizable  reddish-yellow  soh* 
tions.  From  alkaline  solutions  it  is  precipitated  by  a  mineral  acid  ii 
the  form  of  a  glutinous  magma  resembling  hydrated  silica.  Lefort 
assigns  to  it  the  formula  G^ni^'Q^  +  2W0. 

This  chemist  has  likewise  found  in  the  berries  of  jR/w?mni«,  thougjh 
not  with  certainty  in  those  of  R,  cathariica,  a  neutral  substance  isoiudlj 
with  rhamnine,  to  which  he  has  given  the  name  of  Rttamne^ne,  Uiilihl| 
rhamnine  it  is  very  soluble  in  cold  water,  but  in  all  other  respects  ilj 
agrees  with  that  body  in  chemical  and  physical  properties.  The  til 
substances  have  the  same  taste,  almost  the  same  tint,  the  same  ciyitit 
line  form,  and  lastly  they  give  rise  to  the  same  reactions  with  chetoicdj 
agents. 

The  conclusions  of  Lefort  have  been  contested  by  Stein  (1868)  m4 
by  Schiitzenberger  (1868),  the  latter  of  whom  succeeded  in  decomposiH! 
rhamnegine  and  proving  it  a  glucoside  having  the  formula  C'*H*H)**. 
Its  decomposition  gives  rise  to  a  body  named  Rhamndhi,  C^-ff^O^,  anii 
a  crystallizable  sugar  isomeric  with  mannite.  Schiitzenberger  admillj 
that  the  berries  contain  an  isomeric  modification  of  rhamnegine;  but  it 
addition  another  colouring  matter  insoluble  in  water,  which  appears tl| 
be  the  Rhamnine  of  Lefoit,  but  to  which  lie  assigns  a  different  fonnull^ 
namely,  C^^H-^O^^.  This  is  also  a  glucoside  capable  of  being  split  inlll 
rhamnetin  and  a  sugar.  There  are  thus,  according  to  Schiitzenberger- 
two  forms  of  rhamnegine  which  may  be  distinguished  as  a  and  jS,  aai] 
there  is  the  substance  insoluble  in  water,  named  by  Lefort  Rfiainnine. 

The  question  of  the  purgative  principles  of  buckthorn,  it  will  \$i 
observed,  has  not  been  touched  by  all  these  researches. 

Uses — From  the  juice  of  the  berries  is  prepared  a  syrup  haTi^i 
strongly  purgative  properties,  much  more  used  as  a  medicine  for  aniiuaii 
than  for  man.     The  pigment  Saj)  Green  is  also  made  from  the  juice. 
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Passnlcc  majores ;  Raisins;  F.  Raisins;  G.  Rosirien, 

Botanical  Origin — Viiis  viniftra  L.,  the  Common  Gl•ape-^'ine.    ft 
appears  to  be  indigenous  to  the  Caucasian  provinces  of  Eussia,  thalii 

*  Sur  lc9  grafin98  det  Nerpruns  tinctoriaui. — Joum.  dc  Pharm.  iv.  (1866)  420. 
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I  lay,  to  the  country  lying  between  the  eastern  end  of  the  Black  Sea  and 
w  louth-western  shores  of  the  Caspian ;  extending  thence  southward 
ito  Annenia.  Un<ler  innumerable  varieties,  it  is  cultivated  in  most  of 
lie  warmer  and  drier  countries  of  the  temperate  n*gions  of  both  the 
orthoni  an<l  southern  hemisplien»s.  Humboldt  defines  the  area  of  the 
vofitabh'  culture  of  the  vine,  as  a  zone  lying  between  30'  and  40°  of 
Mill  latitude. 

History — Tlie  vine  is  among  the  oldest  of  cultivated  plants,  and  is 
Knti<>n*Nl  in  the  earliest  Mosaics  writings.  />riV^/ griipes  as  < list ingui shed 
WKu  Jrf<h  were  used  by  the  ancient  Hebrews,  and  in  the  Vulgate  are 
lanslatcHi  Unr  ;v?*w.*  During  the  mitldle  ages,  niisins  were  an  article 
f  laxury  imported  into  Kngland  from  Spain. 

Description — The  ovary  of  Vifis  viniftra  is  2-celled  with  2  ovules 
■  Wich  cell  ;  it  developes  into  a  succuh»nt,  pedicellate  lH»rry  (»f  spherical 
rovnitl  form,  in  which  the  cells  are  obliterated  and  some  of  tlie  seeds 
eierally  aliortive.  As  the  fruit  is  not  articulated  with  the  rachis  or 
be  ruhis  with  the  branch,  it  d<K»s  not  droji  at  maturity  but  remains 
ttarbeti  to  the  plant,  on  which,  provided  there  is  sutficii'nt  solar  heat, 
*  gradually  withers  and  dries  :  such  fruits  are  chilled  Jtusins  of  the  ^wn. 
''arioas  metlKHls  are  adopted  to  fiieilitate  the  ilrying  of  the  fruit,  such 
I  dipping  the  bunches  in  boiling  water  or  in  a  lye  of  wivxl  ashes,  or 
visting  or  partially  severing  the  stalk, — the  effect  of  each  operation 
BJrg  to  arrest  or  destroy  the  vitality  of  the  tissues.  The  drying 
»  performed  by  exposure  to  the  sun,  sometimes  supplemented  by 
tilk'ial  heat. 

The  raisins  commonly  foun<l  in  the  shops  are  the  produce  of  Spain 
id  A^ta  Minor,  and  are  srdd  either  in  entire  bunclies  or  rem(tve«l  from 
lesUlk.  The  former  kind,  known  as  J/Msca/#7  Iiaisins  and  imi^rted 
Mn  Malaga,  are  dried  and  packed  with  great  eare  for  u^e  as  a 
aaeit  fruit.  The  latter  kind,  which  includes  the  Va/cnvin  Jiaisins  of 
pun,  and  the  Eleme,  Che-^me  and  st<»neles3  Sultann  RiimnH  of  Smyrna, 
ie  awd  for  culinary  purposes.  For  pharmacy,  Valencia  raisins  are 
SBerslIy  employed. 

Microscopic  Structure  —Tlie  outer  biyer  or  skin  of  the  Ix^rry  is 
•de  up  of  small  tabular  cells  loade<I  with  a  reddish  granular  matter, 
kich  on  addition  of  an  alcoholic  solution  of  {terchloride  of  iri»n  assumes 
diD^  ^reen  hue.  The  interior  |Mirenchyme  exhibits  large,  thin-walled, 
ne  cvlU  containing  an  abundance  of  crystals  (bitartrate  of  )H>tassium 
id  fugarjL  There  are  also  some  libro-vascular  bundles  traversing  the 
in  no  regular  order. 

Chemical  Composition — The  pulp  alMuinds  in  grape  sugar  and 
of  tartar,  each  of  which  in  old  raisins  may  Ik?  found  crystallized 
DOiiubir  niass^'S ;  it  also  contains  gum  and  malic  acid.  The  sikhIs 
••nl  l'»  to  IJ^  per  cent,  of  a  bland  tixed  oil,  which  is  occasionally  ^ 
irjki:U'*\.  VfxXz  -  has  shown  that  it  consists  of  the  glycerides  of  knicic  f' 
i*f  i'^lV^y',  stearic  acid,  and  palmitic  acid,  the  first-named  acid 
2v-.\  prevailing.  Tlie  crystals  of  enicic  acid  melt  at  34  C. ;  by  mjans 
fuw"-!  iiota.*«h  they  may  be  resolvini  into  arachic  acid,  C*^H*^1>-,  ;.ud 
tie  acid,  CmHfi. 

SmmUtn  ri  3  ;  1  Sftin    xzr.  18,  xzx.  *  BrrichU  d,  Dfut<tek.  Chcm,  GcmUxh.  zu 

S  dam.  STi  1  ;  1  Chroo.  xiL  40.  Btrlin^  iv.  (1>71)  442. 
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The  seeds  further  contain  5  to  6  per  cent,  of  tannic  acid,  which  abo 
exists  in  the  skin  of  the  fruit.  The  latter  is  likewise  the  seat  of 
chlorophyll  and  other  colouring  matter. 

Commerce — The  consumption  of  raisins  in  Great  Britain  is  tot 
large  and  is  increasing.  The  imports  into  the  United  Kingdom  hiw 
been  as  follows  : — 


1870. 

365,418  cwt 

val.  £593,527. 


187L 
427,056  cwt 

val.  £707,844. 


1878. 
617,418  cwt. 

yal  £1,149,337. 


Of  the  quantity  last  mentioned,  400,570  cwt.  were  shipped  bm 
Spain,  176,500  cwt.  from  Asiatic  Turkey,  and  the  remainder  from  otber 
countries.^ 

Uses — Eaisins  are  an  ingredient  of  Compound  Tincture  of  to 
damonis  and  of  Tincture  of  Senna.  They  have  no  medicinal  propertiei 
and  are  only  used  for  the  sake  of  the  saccharine  matter  they  im{Mul* 
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Mastix,  Rcsina  Mcvitiche ;  Mastich ;  Y.  Mastic;  G.  Mastix, 

Botanical  Origin — Pisiada  Leviisciis  L,  the  lentisk,  is  a  di< 
evergreen,  mostly  found  as  a  shrub  a  few  feet  high  ;  but  when  allowed  til 
attain  its  full  growth,  it  slowly  acquires  the  dimensions  of  a  small  tmj 
having  a  dense  head  of  foliage.  It  is  a  native  of  the  Mediterrane*, 
shores  from  Syria  to  Spain,  and  is  found  in  Portugal,  Morocco  and  tbii 
Canaries.     In  some  parts  of  Italy  it  is  largely  cut  for  fuel. 

Mastich  is  collected  in  the  northern  part  of  the  island  of  Scio,  whick 
was  long  regarded  as  the  only  region  in  the  world  capable  of  affordiif  j 
it.      Experiments  made  in   1856  by  Orphanides*   have   proved 
excellent  mastich  might  be  easily   obtained    in   other  islands  of 
archipelago,  and  probably  also  in  Continental  Greece.  The  same  botaniiH 
remarks  that  the  trees  yielding  mastich  in  Scio  are  exclusively  male. 

History — Mastich  has  been  known  from  a  very  remote  period  arfl 
is  mentioned  by  Theophrastus  *  who  lived  in  the  4th  century  before  tl 
('liristian  era.     Both  Dioscorides  and  Pliny  notice  it  as  a  production 
the  island  of  Chio,  the  modern  Scio. 

Avicenna^  described  (a.d.  1000-1037)  two    sorts  of  mastich, 
white  or   Koman    (i.e.  Meditfrranean    or  Christian\  and  the  dark  tfj 
Nabatha?an, — the  latter  probably  one  of  the  Eastern  forms  of  the 
mentioned  at  p.  145. 

Benjamin  of  Tudela*  who  visited  the  island  of  Scio  when  trav< 


1  Annual  Statement  of  the  Trade  of  the 
rnited  Kingdom  for  1872. 

'  The  amount  of  this  is  very  small.  On 
mnneratiiij?  crushed  rai«in8  in  proof  spirit  in 
th**  ]»roi)ortion  of  2  oz.  to  a  pint,  we  found 
euch  fluid  ounce  of  the  tincture  so  obtained 
to  afford  by  evaporation  to  dryness  28  grains 
of  a  dark  viscid  su^^ary  extract. 


'  Heldreich,   NtUzpflanzen 
A  then,  1862.  61. 

*  Hist.  Plant,  lib.  ix.  c  1. 
'  Lib.  ii.  0.  462. 

•  Wright,    Early    Travels    in 
1848.  77.  (Bohu's  series.) 
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East  alK)ut  A.D.  1160-1173,  also  refers  to  it  yielding  raastich* 
in  fact  has  always  been  one  of  its  most  important  [)roductions, 
m  the  earliest  times  intimately  connected  witli  its  history. 
the  middle  ages,  the  mastich  of  Scio  was  hold  as  a  monoi)oly  by 
Kjk  emperors,  one  of  whom,  Michael  Paleolojnis  in  1 2G 1 ,  j)ermitted 
jioese  to  settle  in  the  island.  His  successor  Andronicus  II. 
»d  in  1304  the  administration  of  the  island  to  lienedetto  Zaccaria, 
;tatrician  of  Genoa  and  the  proprietor  of  the  alum  works  of  Fokia 
cient  Phoca»a),  north-west  of  Smyrna,  for  ten  years,  n'uouncinj; 
lite  duriu;^  that  period.  The  concession  was  ver}*  lucrative,  a  larj^e 
*  V>eing  derived  from  the  Cantrata  del  Masfiro  or  Mastich  district ; 
?  Zaccaria  family  taking  advanta<^e  of  the  weakness  of  the  emperor 
imnl  to  hold  it  as  long  as  possible.  In  fact  they  made  themselves 
d  sovereigns  of  Scio  and  of  some  of  the  adjacent  islands,  and 
d  their  position  until  expellwl  by  Andronicus  III.  in  I'VJO.* 
»  island  was  retaken  bv  the  Genoese  under  Simoiie  Vi*mosi  in 
and  then  by  a  remarkable  8eri<?s  of  events  bt»came  the  property 
association  called  the  Maona,  Many  of  the  noblest  families  oi* 
enrolled  themselves  in  this  corporation  and  setth*d  in  the  island 
I ;  and  in  order  to  express  the  community  of  interest  that  governed 
)nK<»eding8,  some  of  them  ndinquishcil  their  family  names  and 
d  the  general  name  of  Ginatininni}     Tliis  extnionlinary  society 

a  i>art  exactly  comparable  to  that  of  the  late  K;i:>t  India 
ny.  In  (5enoa  it  had  its  **  Ojffrium  Chii'*;  it  had  itsS  own 
ution  and  mint,  and  it  engiiged  in  wars  with  tlie  emperors  of 
Dtinople,  the  V(»netians  and  the  Turks,  who  in  turn  attacked  and 
1  the  mastich  island  and  atljacent  ])ossessions. 
?  Giustiuianis  n^gulated  very  strictly  the  culture  of  the  lentisk 
e  gathering  and  export  of  its  j)roduce,  and  cruelly  jmnished  all 
rs.  The  annual  export  of  the  drug  was  300  to  4<>0  quintals.* 
were  immediately  assigned  to  the  four  regions  with  which  the 

chiefly  traded.  These  were  JiOinania  (iV.  (in^ece,  Constanti- 
ind  the  Crimea),  OcclfhnU  (Italy,  France,  Spain  and  Germany), 
Turrhia  (Asia  Minor),  and  Oritnfr  (Syria,  Egj'pt  and  Northern 
In  13G4,  a  quintal  was  sold  for  40  fire  ;  in  1417.  the  price  was 
t  25  lire.  In  the  ir»th  centur\',  the  whole  income  from  the  dmt: 
.000  ducats  (£13.7r)0)  *  a  large  sum  for  that  }>eriod. 
1566.  the  Giustiuianis  definitively  lost  their  l>eautiful  island,  the 
under  Piali  Pasha  taking  it  by  force  of  anns  under  pn*text  that 
stomar}'  tribute  was  not  duly  j^aid.^     A  few  years  l)ef*>re  that 

and  mattich^  hitherto  found  only  in  (tr^i*** 
in  the  isUnd  i>f  Stio.  and  which  the  Sig- 
noria  «dl«  at  its  own  price.  a»  niurh  as  their 
llighiios}%e<t  [Kenlinand  and  lM))«'Ila]  shaU 
conimantl  to  be  iihipj»ed.  The  letter  bean 
date  15  Feb.  \  i\Ki.  —  lyit»-nt  of  ('Ar^< 
Culumhus  (Hakluyt  SiM'iety)  \^'t(^.  p.  15. 

*  The  du«*at  lK'in>;  reckoned  at  9*,  *2fi. 

•  For  further  jMirticulars  n^aftectiiig  the 
history  of  Siio,  tne  Maona.  and  the  tra«le  of 
th«*  (tenoetie  in  the  lyvaut,  see  Hopf  in 
Krvrh  and  Orul»er's  Ent'iKlopdiVe^  rul.  68 
(I^ipzif^  1859)  art.  GiuMiniani ;  alio  Heyd, 
Cohmif  ^nnmertiali  d^*fU  Itnlianiin  />ri>.if<r. 
i.  <  !<*««). 


*  Jonlanui  who  riMted  Si<io  circa 
noticed  the  production  of  ma»ti<  h. 
the  loaa  of  the  ialand  by  Martino 
— Miriihilut  dctcrif4n^  or  H'omicrn 
'0UI,  cditnl  by  CoL  Vule  for  the 
SnrietT.  l^W. 

ably  T«rtlT  for  the  rra^on  that  the 
.ni  |«aJare  in  ((CDoa  had  lieconie  the 
of  the  Society. 

[iri4ientAl  notirr  tihowinf^  th»*  yalne 
.il^  fxran  tu  thr  letter  of  Toluinbua 
a  l««Do««e)  ann<»uncing  the  result 
«t  Toyaffe  to  the  lii«iie».  In  atatiug 
T  he'  ubtained  from  the  ialanil  of 
[^  he  m^ntioai— gold  and  apices .  . 
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event,  it  was  visited  by  the  French  naturalist  Be]on  ^  who  testifies  fi!i»i 
personal  observation  to  the  great  care  with  which  the  lentisk  nu 
cultivated  by  the  inhabitants. 

Wlien  Tournefort-  was  at  Scio  in  1701,  all  the  lentisk  trees  on  tbe 
island  were  held  to  be  the  property  of  the  Grand  Signor,  and  if  aigr 
land  was  sold,  the  sale  did  not  include  the  lentisks  that  might  ba 
growing  on  it.  At  that  time  the  mastich  villages,  about  tweotj  io 
number,  were  required  to  pay  286  chests  of  mastich  annually  to  dis 
Turkish  officers  appointed  to  receive  the  revenue. 

The  month  of  January,  185U,  was  memorable  throughout  Greece  and 
the  Archipelago  for  a  frost  of  unparalleled  severity  which  proved  toy 
destructive  to  the  masticli  trees  of  Scio,  and  occasioned  a  scarcity  of  tbe 
drug  that  lasted  for  many  years.^. 

The  disuse  into  which  mastich  has  fallen  makes  it  difficult  to  ondff- 
stand  its  ancient  importance  ;  but  a  glance  at  the  pharmacopoeias  of  fta 
15th,  16th,  and  17th  centuries  shows  that  it  was  an  ingredient  of  ilaigl 
number  of  compound  medicines.* 

Secretion — In  the  bark  of  the  stems  and  branches  of  the  mastlA 
shrub,  there  are  resin-ducts  like  those  in  the  aromatic  roots  of  UmbellifiM 
or  Composite.  In  Pistacia  they  may  even  be  shown  in  the  petioles.  B* 
wood  is  devoid  of  resin,^  so  that  slight  incisions  are  sufficient  to  provob 
the  resinous  exudation,  the  bark  being  not  very  thick,  and  liable  to 
scale  off: 

Collection — In  Scio  incisions  are  made  about  the  middle  of  June  ii 
the  bark  of  the  stems  and  principal  branches.  From  these  incisiotf^ 
which  are  vortical  and  very  close  together,  the  resin  speedily  flows,  vA 
soon  hardens  and  dries.  After  15  to  20  days  it  is  collected  with  mtich 
care  in  little  baskets  lined  with  white  paper  or  clean  cotton  wool  Bn 
ground  below  the  trees  is  kept  hard  and  clean,  and  flat  pieces  of  stona 
are  often  laid  on  it  that  the  droppings  of  resin  may  be  saved  uninjuiei 
by  dirt.  There  is  also  some  spontaneous  exudation  from  the  smal 
branches  which  is  of  very  fine  quality.  The  operations  are  carried  on  lif 
women  and  children  and  last  for  a  couple  of  months.  A  fine  tree  WKJ 
yield  as  much  as  8  to  10  pounds  of  mastich. 

The  dealers  in  Scio  distinguish  three  or  four  qualities  of  the  dmg,rf 
which  the  two  finer  are  called  KvXiaTo  and  <f>\ia/capt,  that  collew 
from  the  ground  Tr^rra,  and  the  worst  of  all  (f>\ovBa,^ 

Description — The  best  sort  of  mastich  consists  of  roundish  teaia 
about  the  size  of  small  peas,  together  with  pieces  of  an  oblong  or  pea^ 
shaped  form.  They  are  of  a  ])ale  yellow  tint  darkening  by  age,  d««tj 
and  slightly  opaque  on  the  surface  but  perfectly  transparent  withilL 

^  Ohserrations  de  phisUurs  sinrnilaritcz  ct 
chotei  mimornbles  trativiei  eii  Grict^  etc. 
Paris,  1564.  liv.  i.  ch.  8. 

*  Vmjagc  into  the  Levant,  i.  (1718)  2S5. 

•  At  Athens  tbe  mercury  was  for  a  short 
time  at  -lO'C.  (14°  F.)  In  Scio,  where 
the  frost  was  probably  qnite  as  severe, 
though  we  have  no  exact  data,  the  mischief 
to  the  lentisks  varied  with  the  locality,  trees 
exposed  to  the  north  or  growing  at  con- 
siderable elevations,  being  killed  down   to 


the  base  of  the  trunk,  while  thoM  in 

favoured  positions  suffered  destnictioB  q4 
in  some  of  their  branches. 

*  ThixB  in  the  London  PharmacoptBi*  ^ 
1632,  mastich  enters  into  24  of  Uie  37  tf 
ferent  kinds  of  pill,  besides  which  it  is  |M* ' 
scribed  in  troches  and  ointments. 

*  See    I'nger    and    Kutschy,    Die   /sirf 
Cypem,  Wien,  1865.  424. 

^  Heldreich  (and  Orphanides)  AmI^i^ 
zen  Oritckmtandst  Athen,  1862  60. 
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Mtich  of  late  imported  has  been  washed  ;  the  tears  are  no  longer 
bat  have  a  glassy  transparent  appearance.  Mastich  is  brittle, 
conchoidal  fracture,  a  slight  terebinthinous  balsamic  odour.  It 
ly  softens  in  the  mouth  and  may  be  easily  masticated  and  kneaded 
in  the  teeth,  in  this  respect  differing  from  sandarac,  a  tear  of  which 
to  powder  when  bitten. 

erior  mastich  is  less  transparent  and  consists  of  masses  of  laroer 
d  less  regular  shape,  often  contaminated  with  earthy  and  v^table 
ties. 

s  sp.  gr.  of  selected  tears  of  mastich  is  about  1*06.  They  soften 
C.  but  do  not  melt  below  108^ 

istich  dissolves  in  half  its  weight  of  pure  warm  acetone  and  then 
»  the  ray  of  polarized  light  to  the  right.  On  cooling,  the  solu- 
9comes  turbid.  It  dissolves  slowly  in  5  parts  of  oil  of  cloves, 
g  even  in  the  cold  a  clear  solution;  it  is  but  little  soluble  in 
acetic  acid  or  in  benzoL 

emical  Composition — Mastich  is  soluble  to  the  extent  of  about 
cent  in  cold  alcohol ;  the  residue,  which  has  been  termed  Masticin 
i^resin  of  Mastich,  is  a  translucent,  colourless,  tough  substance, 
>le  in  boiling  alcohol  or  in  solution  of  caustic  alkali,  but  dissolving 
T  or  oil  of  turpentine.  According  to  Johnston,  it  is  somewhat 
h  in  oxygen  than  the  following. 

)  soluble  portion    of  mastich    called    Alpha-resin    of  Mastich 

es  acid  properties,  and  like  many  other  resins  has  the  formula 

[)*.     Its  alcoholic  solution  is  precipitated  by  an  alcoholic  solu- 

neutral  acetate  of  lead.     Mastich  contains  a  very  little  volatile 

mmerce — Mastich  still  forms  the  principal  revenue  of  Scio,  from 
island  the  export  in  1871  was  28,000  lb.  o{  picked,  and  42,000  B>. 
mon.  The  market  price  of  picked  mastich  was  equal  to  6^.  \Qd. 
—that  of  common  2s.  lOd.  The  superior  quality  is  sent  to  Turkey, 
Uy  Constantinople,  also  to  Trieste,  Vienna,  and  Marseilles,  and  a 
(uantity  to  England.  The  common  sort  is  employed  in  the  East 
coanufacture  of  raki  and  other  cordials.^ 

es — Mastich  is  not  now  regarded  as  possessing  any  important 
lutic  virtues,  and  as  a  medicine  is  becoming  obsolete.  Even  in 
i-making  it  is  no  longer  employed  as  formerly,  its  place  being 
ppiied  by  less  costly  resins,  such  for  example  as  dammar. 

rieties — ^There  is  found  in  the  Indian  bazaars  a  kind  of  mastich 
tliough  called  Mustagi-rumi  (Soman  mastich),  is  not  imported 
oiope  but  fVom  Kabul,  and  is  the  produce  of  Pistacia  Khinjuk 

and  the  so-called  P,  Caintlica  St.,  trees  growing  all  over  Sind, 
istan  and  Kabul*  This  drug  of  which  the  better  qualities  closely 
imate  to  the  mastich  of  Scio,  sometimes  appears  in  the  European 

under  the  name  of  East  Indian  or  Bombay  Mastich.  We  find 
len  dissolved  in  half  its  weight  of  acetone  or  benzol,  it  deviates 

of  light  to  the  right. 

•olid  resin  of  the  Algerian  form  of  P.  Terebinthus  L.,  known  as 

■1  CvmberiMiteh,  a^wrf  on  Trade  *  ?owt\l.  Economic  Proiueit  of  tks  Fw^^ 
m  far  1S7I.  Roorkee,  ISSS.  411. 

L 
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P,  Atlantica  Desf,  is  collected  and  used  as  masticli  by  the  Arab  tribei 
of  Northern  Africa.^ 


TEREBINTHINA  CHIA. 

Terebinthina  Cypria;  Chian  or  Cyprian  TurpentiTie ;  F.  TerSbeiUhim 
ou  Baurrte  de  Chio  ou  de  Chypres ;  G.  Chios  Terpenthin,  Cypmiit 
TerperUhin. 

Botanical  Origin — Pistacia  Terebinthtts  L.  (P.  AtlarUica  Des£,  ?. 
Palcestina  Boiss.,  P.  CabtUica  Stocks),  a  tree  20  to  40  feet  or  more  n 
height,  in  some  countries  only  a  shrub,  common  on  the  islands  and  shoni 
of  the  Mediterranean  as  weU  as  throughout  Asia  Minor,  extendii^M 
P.  Palcestina,  to  Syria  and  Palestine;  and  eastward,  as  P.  Coiu/iaiylij 
Beliichistan  and  Afghanistan.  It  is  found  under  the  form  caDel 
P.  Atlantica  in  Northern  Africa,  where  it  grows  to  a  large  size,  and  ill 
the  Canary  Islands. 

These  several  forms  are  mostly  regarded  as  so  many  distinct  8peeitt{j 
but  after  due  consideration  and  the  examination  of  a  large  number  < 
specimens  both  dried  and  living,  we  have  arrived  at  the  conclusion 
they  may  fairly  be  united  under  a  single  specific  name.     The 
varieties  certainly  present  great  differences  of  habit,  as  anyone 
observe  who  had  compared  Pistacia  Terebinthus  as  the  straggling 
which  it  is  in  Languedoc  and  Provence,  with  the  noble  umbrageous 
it  forms  in  the  neighbourhood  of  Smyrna.    But  the  different  types 
united  by  so  many  connecting  links,  that  we  have  felt  warranted  ii 
dissenting  from  the  opinion  usually  held  respecting  them. 

History — The  terebinth  was  well  known  to  the  ancients;  it  is 
rkptiivdo^  of  Theophrastus,  repi^ivdo^  of  other  authors,  and  the  AUk^ 
the  Old  Testament.^     Among  its  products,  the  kernels  were  regardedl 
Dioscorides  as  unwholesome,  though  agreeable  in  taste.     By  preai 
them,  the  original  Oil  of  Turpentine,  repe^ivdivov  eXaiov,  a  mixture 
essential  and  fat  oil  w^as  obtained,  as  it  is  in  the  East  to  the  present 
The  resinous  juice  of  the  stem  and  branches,  the  true,  primitive 
pentine,  prfrlvrj  TepfiivOlvrj,  was  celebrated  as  the  finest  of  all  am 
products,  and  preferred  both  to  mastich  and  the  pinic  resina    To 
latter  however  the  name  of  turpentine  was  finally  applied.* 

By  the  puncture  of  an  hemipterous  insect.  Aphis  Pista^doe  L.,  a 
shaped  gall,  often  several  inches  in  length,  is  produced  on  the  branc 
while  a  much  smaller  gall  of  different  shape  is  formed  (by  the 
insect  ?)  on  the  ribs  of  the  leaves.     The  first  named,  called  by  phi 
cological  writers  Gallm  vel  Folliculi  PiMacina-,  and  in  Italian  Carolii 
Gitcdea,  were  formerly  used  in  medicine  and  in  dyeing.* 

Collection — The  resinous  juice  is  secreted  in  the  bark,  according^ 
Unger,^  in  special  cells  precisely  as  mastich  in  P.  Lentisaus,     That  fc 
in  commerce  is  collected  in  the  island  of   Scio.      To  some  extent 
exudes  spontaneously,  yet  in  greater  abundance  after  incisions  madei 

*  Guibourt,  Hist.  d.  Z>rog.  iii.  (1850)  458 ;  Terebinth  may  be  found  in  Helm's  £« 
Armieux,  Topographic  nUdicalc  du  Saharat  pflanzen  und  Haustkiere.  Berlin,  1870. 
Paris,  1866.  58.  *  Analysis  by  Martins  may  be  fooad 

•  Genesis  xii.  6,  where  the  word  is  ren-  Liebig's  Ann,  d.  Pharm,  xxL  (1837)  ITI 
dered  in  our  version  plain.  *  Unger  u.    Kotschy,  die  Inml 

>  Farther  historical  information   ou  the      1865.  361.  424. 
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•tern  aod  branches.  This  is  done  in  spring,  and  the  resin  oontinnes 
low  during  the  whole  summer ;  but  the  quantity  is  so  small  that  not 
e  than  10  or  11  ounces  are  obtained  from  a  large  tree  in  the  course 
\  year.  The  turpentine,  hardened  by  the  coolness  of  the  night,  is 
iped  from  the  stem  down  which  it  nas  flowed,  or  from  flat  stones 
Ded  at  the  foot  of  the  tree  to  receive  it  As  it  is  when  thus  col- 
sed,  always  mixed  with  foreign  substances,  it  is  purified  to  some 
ent  by  straining  through  small  baskets,  after  having  been  liquefied 
aposure  to  the  sun. 

^hen  Toumefort^  visited  Scio  in  1701,  the  island  was  said  to  produce 
lody  200  okes  (850  lb.)  annually,  which  is  about  the  quantity  it  is 
nosed  to  }rield  at  present  The  trade  is  asserted  to  be  almost  exdu- 
uy  in  the  hands  of  Jews,  who  dispose  of  the  drug  in  the  interior  part 
the  Turkish  Empire.* 

Description — A  specimen  collected  by  Maltass  near  Smyrna  in 
i8  was  after  ten  years,  of  a  light  yellowish  colour,  scarcely  fluid  though 
fectly  transparent,  nearly  of  the  same  odour  as  melted  colophony  or 
itich,  and  without  much  taste.  We  found  it  readily  soluble  in  spirit 
wine,  amylic  alcohol,  glacial  acetic  acid,  benzol,  or  acetone,  the 
Btion  in  each  case  being  very  slightly  fluorescent  The  alcoholic 
Btkm  reddens  litmus,  and  is  neither  bitter  nor  acrid.  Two  parts  of 
iflennine  turpentine  dissolved  in  one  of  acetone  deviate  a  ray  of  polar- 
1  light  7^  to  the  right,'  in  a  column  50  mm.  long. 
Chlan  turpentine  as  found  in  commerce  and  believed  to  be  genuine, 
\  soft  solid,  becoming  brittle  by  exposure  to  the  air ;  viewed  in  mass 
ippears  opaque  and  of  a  dull  brown  hue.  If  pressed  while  warm 
ween  two  slips  of  glass,  it  is  seen  to  be  transparent,  of  a  yellowish 
wn,  and  mucn  contaminated  by  various  impurities  in  a  state  of  fine 
iiioiL  It  has  an  agreeable,  mild  terebinthinous  odour  and  very  little 
tCL  The  whitish  powder  with  which  old  Chian  turpentine  becomes 
oed,  shows  no  trace  of  crystaUine  structure  when  examined  under 
nicroscope. 

Chemical  Composition — Chian  turpentine  consists  of  resin  and 
nlial  oiL  The  former  is  probably  identical  with  the  Alpha-rttin  of 
itich.  The  Beta-resin  or  Masiicin  appears  to  be  absent,  for  we  find 
t  Chian  turpentine  deprived  of  its  essential  oil  by  a  gentle  heat,  dis- 
im  entirely  (impurities  excepted)  in  alcohol  sp.  gr.  0*815,  which  is 
no  means  the  case  with  mastich. 

The  essential  oil  which  we  obtained  by  distilling  with  water  64  ounces 
3iian  turpentine  of  authentic  origin,  amounted  to  nearly  14^  per  cent 
bm  the  odour  of  the  drug ;  sp.  gr.  0869 ;  boiling  point  \&V  C. ;  it 
iaies  the  ray  of  polarized  Ught  121''  to  the  right  In  common  with 
pentine  oils  of  the  Ccniferat,  it  contains  a  small  amoimt  of  an 
ynsfril  oil,  and  is  therefore  vividly  attacked  by  sodium.  When 
I  reaction  is  over  and  the  oil  is  again  distilled,  it  boils  at  157^  C. 
has  a  sp.  gr.  of  0862.  It  has  now  a  more  agreeable  odour,  re- 
ibiing  a  mixture  of  cajuput,  mace,  and  camphor,  and  nearly  the 
«  fotalory  power  (11*5''  to  the  right).     By  saturation  with  dry  hydro- 


mi»  Ae  Umm^  L  (1718)  2^7.  *  A  tolntioii  of  nuftich  made  in  the  tAiiitt 

zriL   (ISSS)       proportion  dcTiatM  8°  to  th«  right 
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chloric  acid,  it  does  not  yield  a  solid  compound.  After  treatment  witk 
sodium  and  rectiiScation,  it  was  found  ^  to  consist  of  C  88*75,  H  ll'iD 
per  cent.,  which  is  the  composition  of  oil  of  turpentine. 

Uses — Chian  Turpentine  appears  to  have  exactly  the  properties  cf 
the  pinic  turpentines ;  in  British  medicine  it  is  almost  obsoleta  h 
Greece  it  is  sometimes  added  to  wine  or  used  to  flavour  cordials,  in  tin 
same  manner  as  turpentine  of  the  pine,  or  mastich. 


LEGUMINOSiE. 

HERBA  SCOPARII. 

Caeumina  vel  Summitates  Scoparii;  Broom  Tops;  F.  Oenit  d  laUi; 

G.  Besenffinster,  Pfriemenkraut. 

Botanical  Origin — Cytisus  Scoparius  Link  {Spartium  ScapofiiM 
L.,  Sarothamnus  wlgaris  Wimmer),  the  Common  Broom,  a  woadjfj 
shrub,  3  to  6  feet  high,  grows  gregariously  in  sandy  thickets  fm{ 
uncultivated  places  throughout  Great  Britain,  and  Western  and  tempenU 
Northern  Europe.  In  continental  Europe  it  is  plentiful  in  the  vallcf  W 
the  Rhine  up  to  the  Swiss  frontier,  in  Southern  Germany  and  in  Sil0Bi^| 
but  does  not  ascend  the  Alps,  and  is  absent  from  many  parts  of  Cenfti^ 
and  Eastern  Europe.  Accordiug  to  Ledebour,  it  is  found  in  Centndi 
Southern  Russia  and  on  the  Eastern  side  of  the  Ural  Mountain& 
Southern  Europe  its  place  is  supplied  by  other  species. 

History — From  the  fact  that  this  plant  is  chiefly  a  native 
Western,  Northern  and  Central  Europe,  it  is  improbable  that  ftlj 
classical  authors  were  acquainted  with  it ;  and  for  the  same  reason  ft* 
remarks  of  the  early  Italian  writers  may  not  always  apply  to  W 
species  under  notice.  With  this  reservation,  we  may  state  that  bioM 
under  the  name  Genista,  Genesta,  or  Genestra  is  mentioned  in  W 
earliest  printed  herbals,  as  that  of  Passau,^  1485,  the  Hortus  SaniUm 
1491,  the  Grcdt  Herbal  printed  at  Southwark  in  1526,  and  othea 
Broom  was  used  in  ancient  Anglo-Saxon  medicine.*  It  had  a  place  ^ 
the  London  Pharmacopoeia  of  1618,  and  has  been  included  in 
every  subsequent  edition.  Hieronyraus  Brunschwyg  (1515) 
directions  for  distilling  a  water  from  the  flowers, — a  medicine 
Gerarde  relates  was  used  by  King  Henry  VIII.  "against  surfets 
diseases  thereof  arising." 

Broom   was  the  emblem   of  those  of  the  Norman  sovereigns 
England  descended  from  Geoffroy  Plantagenet,  count  of  Anjou,  who 
A.D.  1150. 

Description — The  Common  Broom  has  numerous  straight  ascen( 
wiry  branches,  sharply  5-angled  and  devoid  of  spines.     The  leave^ 
which  the  largest  are  barely  an  inch  long,  consist  of  3  obovate  1< 
on  a  petiole  of  their  own  length.     Towards  the  extremities  of 
twigs,  the  leaves  are  much  scattered  and  generally  reduced  to  a 
ovate  leaflet,  nearly  sessile.     The  leaves  when  young  are  clothed 

^  From  an    analysis   perfonned    in   my  *  Cockayne,    Leechdoms,   kc  iii  (1^ 

laboratory  by  Dr.  Kranshaar. — F.  A.  F.  316. 

'  Ucrbarius  Palavic,  1485. 
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Ah  sides  with  long  reddish  hairs ;  these  under  the  microscope  are  seen 
ich  to  consist  of  a  simple  cylindrical  thin-walled  cell,  the  surface  of 
hich  is  beset  with  numerous  extremely  small  protuberances. 

The  large,  bright-yellow,  odorous  flowers,  which  become  brown  in 
lying,  are  mostly  solitary  in  the  axils  of  the  leaves ;  they  have  a 
cnistent  campanulate  calyx  divided  into  two  lips  minutely  toothed, 
Ai  a  long  subulate  style,  curved  round  on  itself.  The  legume  is  oblong, 
lompressed,  1 1  to  2  inches  long  by  about  \  an  inch  wide,  fringed  with 
Min  along  the  edge.  It  contains  10  to  12  olive-coloured  albuminous 
Mds,  the  funicle  of  which  is  expanded  into  a  large  fleshy  strophiole. 
Okt  have  a  bitterish  taste,  and  are  devoid  of  starch. 

)lie  portion  of  the  plant  used  in  pharmacy  is  the  younger  herbaceous 
Riaches,  which  are  required  both  fresh  and  dried.  In  the  former  state 
kqr  emit  when  bruised  a  peculiar  odour  which  is  lost  in  drying.  They 
liTe  a  nauseous  bitter  taste. 

Chemical  Composition — Stenhouse^  discovered  in  broom  tops 
«o  interesting  principles,  &(>parin,  C"H**0^^  an  indiffei'ent  or  some- 
ikl  acid  body,  and  the  alkaloid  Sparteine,  C^^H^N^,  the  first  soluble 
i  water  or  spirit  and  crystallizing  in  yellowish  tufts,  the  second  a 
lloiirless  oily  liquid  heavier  than  water  and  sparingly  soluble  in  it, 
loOii^  at  288'C. 

To  obtain  scoparin,  a  watery  decoction  of  the  plant  is  concentrated 

0  as  to  form  a  jelly  after  standing  for  a  day  or  two.  This  is  then 
mbed  with  a  small  quantity  of  cold  water,  dissolved  in  hot  water  and 
pin  allowed  to  repose.  By  repeating  tliis  treatment  with  the 
ddition  of  a  little  hydrochloric  acid,  the  chlorophyll  may  at  length  be 
^Mrated  and  the  scoparin  obtained  as  a  gelatinous  mass,  which  dries  as 

1  amorphous,  brittle,  pale  yellow,  neutral  substance,  devoid  of  taste 
■d  smelL  Its  solution  in  hot  alcohol  deposits  it  partly  in  cr}'stals  and 
vUy  as  jelly,  which  after  drj'ing  are  alike  in  composition.  Ulasiwetz 
\umtA  (1866)  that  scoparin  when  melted  with  potash  is  resolved  like 
\m  or  quercetin  into  PhUnvgluciny  C^UH)*,  ami  I^rotocatechuic  Acid, 

The  acid  mother- liquors  from  >vhich  scoparin  has  been  obtained, 
hat  concentrated  and  distilled  with  soda,  yield  besides  ammonia  a 
Bqr  bitter  oily  liquid,  Sparteine.  To  obtain  it  pure,  it  requires  to  be 
|ieate<lly  rectified,  dried  by  chloride  of  calcium,  and  distilleil  in  a 
ment  of  dry  carbonic  acid.  It  is  colourless,  but  becomes  brown  by 
fXNiiire  to  light ;  it  has  at  first  an  odour  of  aniline,  but  this  is  altered 
r  rectification.  Sparteine  has  a  decidedly  alkaline  reaction  and  readily 
f^ljy^  acids,  forming  crystallizable  salts  which  are  extremely  bitter. 
Riiiie»  nicotine,  and  sparteine  are  the  only  volatile  alkaloids  devoid 
oxygen  hitherto  known  to  exist  in  the  vegetable  kingdom. 

^liUtf*  extracted  sparteine  simply  by  acidulated  water,  which  he 
■eentrated  and  then  distilled  with  soda.  The  distillate  was  then 
tinted  with  hydrochloric  acid,  evaporated  to  dryness,  and  submitted 
dtftUlation  with  potash.  The  oily  sparteine  thus  obtained  was  dried 
prolonged  heatins  with  sodium  in  a  current  of  hydrogen,  and  finally 
tified  per  $e.  MiUs  succeeded  in  replacing  one  or  two  equivalents  of 
t  bTdrogen  of  sparteine  by  one  or  two  of  C^II^  (ethyl).     From  150  lb. 

no,  tVwM^  ISn.  in-iZh  *  Joum.   0/  aum,   Soc   zr.   (18«S)   I 

Gmdin*t  Chtm.,  zn.  (1864)  SSS. 
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of  the    (dried?)  plant,  he  obtained  22  cubic  centimetres  (f^yj.)  rf 
sparteine,  which  we  may  estimate  as  equivalent  to  about  \  per  miUa 

Stenhouse  ascertained  that  the  amount  of  sparteine  and  sconaji 
depends  much  on  external  conditions,  broom  grown  in  the  shade  yicUiqi 
less  than  that  produced  in  open  sunny  places.  He  states  that  shepherii 
are  well  aware  of  the  slirub  possessing  narcotic  properties,  firom  haTq| 
observed  their  sheep  to  become  stupified  and  excited  when  occasionallf 
compelled  to  eat  it. 

The  experiments  of  Beinsch  (1846)  tend  to  show  that  broom  contaa 
a  bitter  crystallizable  principle  in  addition  to  the  foregoing.  It  is  nlj 
known  that  the  seeds  of  the  allied  Cytisus  Labwrnwm  I*  affoid  tnj 
highly  poisonous  alkaloids,  Cytisdnt  and  Labu/mine,  discovered  hj  A  j 
Husemann  and  Marm^  in  1865. 

Uses — ^A  decoction  of  broom  tops,  made  fix)m  the  dried  herb,  isaelj 
as  a  diuretic  and  purgative.  The  juice  of  the  fresh  plant  pressed  If  j 
the  addition  of  alcohol,  is  also  administered  and  is  regarded  as  a  v^\ 
efficient  preparation. 

SEMEN  FCBNI-GRSCI. 

Semen  Fosnugrceei;   Fenugreek;   F.  Semences  de  Fenugree ;   G.  Ai^j 

homsamen. 

Botanical   Origin — Trigonella  Fosnum-groecum  L.,  an  erects 
glabrous,  annual  pls^t  1  to  2  feet  high,  with  solitary,  subsessile,  wl 
flowers ;  indigenous  to  the  countries  surrounding  the  Mediterran6iB,i 
which  it  has  been  long  cultivated  and  whence  it  appears  to  have 
to  India. 

History — This  plant  was  well  known  to  the   Boman  writers 
husbandry,  as  Porcius  Cato  (b.c.  234-149)  who  calls  it  Fasnum 
and  directs  it  to  be  sown  as  fodder  for  oxen.     Its  mucilaginous 
were  valued  as  an  aliment  and  condiment  for  man,  and  as  such  are 
largely  consumed  in  the  East.     They  were  likewise  supposed  to 
many  medicinal  virtues  and  had  a  place  in  the  pharmacopoeias  of 
last  century. 

The  cultivation  of  fenugreek  in  Central  Europe  was  encouraged 
Charlemagne  (a.d.  812),  and  the  plant  was  grown  in  English  gardens 
the  16th  century. 

Description — The  fenugreek  plant  has  a  sickle-shaped  pod,  3  to* 
inches  long,  containing  10  to  20  hard,  brownish-yellow  seeds,  having 
smell  and  taste  which  is  characteristic  of  peas  and  beans,  with  adc 
of  a  cumarin-  or  melilot-flavour. 

The  seeds  are  about  J  of  an  inch  long,  with  a  rhomboid  outline, 
shrivelled  and  distorted;  they  are  somewhat  compressed,  with  the 
on  the  sharper  edge,  and  a  deep  furrow  running  from  it  and 
dividing  the  seed  into  two  unequal  lobes.     Wlien  the  seed  is 
in  warm  water  its  structure  becomes  easily  visible.     The  testa  bunts 
the  swelling  of  the  internal  membrane  or  endopleura,  which  like  a 
gelatinous    sac  encloses  the  cotyledons  and  their  very  large  h( 
radicle. 

Microscopic  Structure — The  most  interesting  structural  peculi 
of   this  seed  arises  from  the  fact  that  the  mucilage  with  which 
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MHUids,  U  not  yielded  by  the  cells  of  the  epidermis  but  by  a  loose 
itae  closely  surrounding  the  embryo. 

Chemical  Composition — The  cells  of  the  testa  contain  tannin ; 
le  cotyledons  a  yellow  colouring  matter,  but  no  sugar.  The  air-dried 
isds  give  ofT  10  per  cent  of  water  at  lOO^'C,  and  on  subsequent 
idneration  leave  7  per  cent,  of  ash,  of  which  nearly  a  fourth  is 
kmhoric  acid. 

Elber  extracts  from  the  pulverized  seeds  6  per  cent  of  a  foetid, 
Itty  oil  having  a  bitter  taste.  Amylic  alcohol  removes  in  addition  a 
■tU  quantity  of  resin.  Alcohol  added  to  a  concentrated  aqueous 
■tnct,  forms  a  precipitate  of  mucilage,  amounting  when  dried  to  28 
HT  cent  Burnt  with  soda-lime,  the  seeds  yielded  to  Jahns  ^  3*4  per 
Mt  of  nitrogen,  equivalent  to  22  per  cent,  of  albumin.  No  researches 
liTe  been  yet  made  to  determine  the  nature  of  the  odorous  principle. 

Production  and  Commerce — Fenugreek  is  cultivated  in  Morocco, 
■  the  south  of  France  near  Montpellier,  in  Alsace,  in  a  few  places  in 
Nitzerland,  and  in  some  provinces  of  the  German  and  Austrian  empires. 
It  Thnringia  and  Moravia.  It  is  produced  on  a  far  larger  scale  in  I^ypt, 
•here  it  is  known  by  the  Arabic  name  Helbeh,  and  whence  it  is  exported 
10  Europe  and  India. 

Under  the  Sanskrit  name  of  Methi  which  has  passed  into  several  of 
ht  modem  Indian  languages,  fenugreek  is  much  grown  in  the  plains  of 
Eidia  during  the  cool  season.  In  the  year  1872-73,  the  quantity  of 
md  exported  from  Sind  to  Ik)mbay  was  13,646  c^t.,  valued  at  £4,405." 
horn  the  port  of  Bombay,  there  were  shipped  in  the  same  year  9,655 
swt,  of  which  only  100  cwt  are  reported  as  for  the  United  Kingdom.* 

Uses — In  Europe  fenugreek  as  a  medicine  is  obsolete,  but  the 
p0vdered  seeds  are  still  often  sold  by  druggists  for  veterinary  pharmacy 
ad  IS  an  ingredient  of  curry  powder.  The  chief  consumption  is 
Hvever  in  the  so-called  Cattle  Foods, 

The  fresh  plant  in  India  is  commonly  eaten  as  a  green  vegetable, 
rlule  the  seeds  are  extensively  used  by  the  natives  in  food  and 
Mdieine. 


TRAGACANTHA. 

i  Tragacaniha  ;  Tra/facanth,  Gum  Tragacanth ;  F.  Gomme  Adra- 

gante ;  G.  Traganth. 

Botanical  Origin — Tragacanth  is  the  gummy  exudation  from  the 
em  of  several  species  of  Astragalm,  belonging  to  the  sub-genus 
VaffOioanika.  Tlie  plants  of  this  group  are  low  perennial  shrubs, 
■arkable  for  their  leaves  having  a  strong,  persistent,  spiny  petiole. 
M  the  leaves  and  shoots  are  very  numerous  and  regular,  many  of  the 
have  the  singular  aspect  of  thorny  hemispherical  cushions,  lying 
on  the  ground ;  while  others,  which  are  those  furnishing  the  gum, 
erect  with  a  naked  w^oody  stem,  and  somewhat  resemble  furze 
isbes. 

>  Ezpcrimeoti  peHbnned  in  my  Uboraioiy      XaH^ion  of  Sind^  for  the  year  1872-73* 
iaC7.-~F.  A.  F.  printed  at  Karmchi  1873.  p.  3S. 

%ai€mimt   ^  Ike   TnuU    ami  '  Annydti  StaUnuni,  kc.  Bombay,  1873. 
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A  few  species  occur  in  South-western  Europe,  others  are  found  in 
Greece  and  Turkey ;  but  the  largest  number  are  inhabitants  of  the 
mountainous  regions  of  Asia  Mmor,  Syria,  Armenia,  Kurdistan  and 
Persia.  The  tragacanth  of  commerce  is  produced  in  the  last-named 
countries,  and  chiefly,  though  not  exclusively,  by  the  following 
species  ^ : — 

1.  Astragalus  adscendens  Boiss.  et  Haussk.,  a  shrub  attaining  4  leek 
in  height,  native  of  the  mountains  of  South-western  Persia  at  a 
altitude  of  9,000  to  10,000  feet.  According  to  Haussknecht,  it  affidi 
an  abundance  of  gum. 

2.  A.  hra^ihycalyx  Fisch.,  a  shrub  of  3  feet  high,  growing  on  tk 
mountains  of  Persian  Kurdistan,  likewise  affords  tragacanth. 

3.  A,  gummifer  LabiL,  a  small  shrub  of  wide  distribution  occonuv 
on  the  Lebanon  and  Mount  Hermon  in  Syria,  the  Beryt  Dag^  a 
Gataonia,  the  Arjish  Dagh  (Mount  Argseus)  near  Kaisariyeh  in  Ombil 
Asia  Minor,  and  in  Armenia  and  Northern  Kurdistan. 

4.  A,  microcephalics  Willd.,  like  the  preceding  a  widely  distribotol 
species,  extending  from  the  south-west  of  Asia  Minor  to  the  north-eiik 
coast,  and  to  Turkish  and  Bussian  Armenia.  A  specimen  of  this  pU 
with  incisions  in  the  stem,  was  sent  some  years  ago  to  the  Pharmaceatidt 
Society  by  Mr.  Maltass  of  Smyrna.  We  have  lately  received  a  kA 
example  of  the  same  species,  the  stem  of  which  is  marked  by  m 
incisions,  from  the  Eev.  W.  A.  Farnsworth  of  Kaisariyeh,  who  eWtai 
that  tragacanth  is  collected  from  it  on  Mount  Argseus. 

5.  A.  pycnocladus  Boiss.  et  Haussk.,  nearly  related  to  A.  wia^i 
cephalus ;  it  was  discovered  on  the  high  mountains  of  Avromaa  uL 
Shahu  in  Persia  by  Professor  Haussknecht,  who  states  that  it  exuto 
tragacanth  in  abundance. 

6.  A.  stromatodes  Bunge,  growing  at  an  elevation  of  5,000  feetfli 
the  Akker  Dagh  range,  near  Marash  in  Northern  Syria. 

7.  A.  Kurdicus  Boiss.,  a  shrub  3  to  4  feet  high,  native  of  4l 
mountains  of  Cilicia  and  Cappadocia,  extending  thence  to  Kurdistai 
Professor  Haussknecht  has  informed  us  that  from  this  and  the  li*" 
named  species,  the  so-called  Aintah  Tragacanth  is  chiefly  obtained. 

8.  A.  Cylleneus  Boiss.  et  Heldr.,  a  small  shrub  found  in  abundanol 
on  the  northern  mountains  of  the  Morea,  is  stated  by  Heldreich  to  be 
the  almost  exclusive  source  of  the  tragacanth  collected  about  Vostifli 
and  Patras. 

History — Tragacanth  has  been  known  from  a  very  early  period 
Theophrastus  in  the  3rd  century  B.C.  mentioned  Crete,  the  PeloponneM 
and  Media  as  its  native  countries.     Dioscorides  who  as  a  native  et; 
South-eastern  Asia  Minor  was  probably  familiar  with  the  plant,  descril 
it  correctly  as  a  low  spiny  bush.     The  drug  is  mentioned  by  the  Greek; 
physicians  Oribasius,  Aetius,  and  Paulus  -^gineta  (4th  to  7th  cent), 
by  many  of  the  Arabian  writers  on  medicine.     During  the  middle 
it  was  imported  into  Europe  through  the  trading  cities  of  Italy, 
shown  in  the  statutes  of  Pisa,^  A.D.  1305,  where  it  is  mentioned  as  liabbl 
to  impost. 

'  As  described  in  Boissier's  Flora  Orien-  in  formation  as  to  the  localities  in  which  ^ 

talist  ii.   (1872).     We  have  to  thank  Pro-  drug  is  produced. 

fensor  HauBsknecht  of  Weimar  for  revising  '  Bouaini,  Statuii  inedili  deUa  otti  ' 

our  list  of  speciM,  and  for  some  valuable  Pisadalxii.  alxiv.8ecolo,uL  (1857)  IOC  Ui 
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Belon,  the  celebrated  French  naturalist  and  traveller,  saw  and 
about  1550,  the  coUecting  of  tragacanth  in  the  northern  part 
[iuor;  and  Toumefort  in  1700  observed  on  Mount  Ida  in 
e  singular  manner  in  which  the  gum  is  exuded  from  the 
nt* 

:ion — It  has  been  shown  by  H.  von  Mohl  *  and  by  Wigand  *  that 
is  produced  by  a  metamor]>hosis  of  the  cell  membrane,  and 
lot  simply  the  dried  juice  of  the  plant 

^m  of  a  gum-bearing  Astragalus  cut  transversely,  exhibits  con- 

lual  layers  which  are  extremely  tough  and  fibrous,  easily  tearing 

into  thin  filaments.     Tliese  inclose  a  central  colimin,  radi- 

i  which  are  numerous  medullary  rays,  both  of  very  singular 

for  instead  of  presenting  a  thin-walled  parenchyme,  they 

the  naked  eye  as   a  hard  translucent  gum-like  mass,  be- 

'latinoiis  in  water.      Examined  microscopically,  this  gummy 

is  seen  to  consist  not   of  dried  mucilage,  but  of  tlie  very 

e  pith  and  medullary  rays,  in  process  of  transformation  into 

The   transformed  cells,  if   their  transformation  has  not 

too  far,  exhibit  the  angular  form  and  close  packing  of  paren* 

Is,  but  their  walls  are  much  incrassated  and  evidently  consist 

•us  very  thin  strata. 

hese  cells  are  but  ordinary  parenchyme-cells  in  an  altered 
roved  by  the  pith  and  medullary  rays  of  the  smaller  branches 
sent  no  such  unusual  structure.  Von  Mohl  was  able  to  trace 
e  from  the  period  in  which  the  original  cell-membrane  could 
sily  distinguished  from  its  incrusting  layers,  to  that  in  which 
ormation  had  proceeded  so  far  that  it  was  impossible  to 
ny  defined  cells,  tlie  whole  substance  being  metamorphosed 
%  or  less  uniform  mucilaginous  mass. 

Qsion  under  which  this  peculiar  tissue  is  held  in  the  interior 
m,  is  very  remarkable  in  Astragalus  gummi/er  LabiL,  which 
;H.)  had  the  opportunity  of  observing  on  the  Lebanon  in  1860. 
I  off  a  branch  of  the  thickness  of  the  finger,  there  immediatelv 
m  the  centre,  a  stream  of  soft,  solid  tragacanth,  pushing  itself 
wonn,  to  the  length  of  ^  of  an  inch,  sometimes  in  the  course 
1  hour ;  while  much  smaller  streams  (or  none  at  all)  are 
om  the  medullary  rays  of  the  thick  Iwirk. 

iction — The  principal  localities  in  Asia  Minor  in  which 
I  is  collected  are  the  district  of  Angora,  the  capital  of  the 
alatia;  Isbarta,  I^uldur  and  Yalavatz,^  north  of  the  gulf  of 
ie  range  of  the  Ali  Dagh  between  Tarsous  and  Kaisariyeh,  and 
ainous  country  eastward  as  far  as  the  valley  of  the  Euphrates, 
is  also  gathered  in  Armenia  on  the  elevated  range  of  the 
igh  south  of  PIrzerum;  throughout  Kurdistan  from  Mush 
lUes  in  a  south-eastern  direction  as  far  as  the  province  of 
in  Persia,  a  region  including  the  high  lands  south  of  lake 
west  of  lake  Urumiah.  It  is  likewise  produced  in  Persia 
St,  over  an  area  3U0  miles  long  by  100  to  150  miles  broad, 

mio  Uu  Uvant,  Load.,  i.  (171$)  >  Vnu^htxm^JakrhUckerf,  icutenseke^fti, 

BotaniJc,  iii.  (1861)  1]7. 
\£  ZrUung,  1S57.  SS  ;   Pharm.  «  Pharm.  J<mm.  XT.  (1850)  18. 

(1S5S)  870. 
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between  Gilpaigon  and  Kashan,  southward  to  the  Mahomed  Senoa 
range  north-east  of  Shiraz,  thus  including  the  lofty  Bakhtiyari  mountains. 

As  to  the  way  in  which  the  gum  is  obtained,  it  appears  bom  tlie 
statements  of  Maltass,  that  in  July  and  August  the  peasants  clear  away 
the  e&rth  from  around  the  stem  of  the  shrub  and  then  make  in  tbe 
bark  several  incisions,  from  which  during  the  following  3  or  4  days  tbe 
gum  exudes,  and  dries  in  flakes.  In  some  localities  they  also  punctoie 
the  bark  with  the  point  of  a  knife.  Whilst  engaged  in  these  operatiou^ 
they  pick  from  the  shrubs  whatever  gum  they  find  exuded  naturally. 

Hamilton,^  who  saw  the  shrub  in  1836  on  the  hills  about  Boldor, 
says  "  the  gum  is  obtained  by  making  an  incision  in  the  stem  near  tlie 
root,  and  cutting  through  the  pith,  when  the  sap  exudes  in  a  day  or  two 
and  hardens." 

Formerly  the  peasants  were  content  to  collect  the  naturally  exuded 
gum,  no  pains  being  taken  to  make  incisions,  whereby  alone  white  Mj 
gum  is  obtained.  We  have  in  fact  heard  an  old  druggist  state,  that  he 
remembered  the  first  appearance  of  this  fine  kind  of  tragacantli  in  tbe 
London  market.  According  to  Professor  Haussknecht,  whose  observatioai 
relate  chiefly  to  Kurdistan  and  Persia,  the  tragacanth  collected  in  thoM 
regions  is  mostly  a  spontaneous  exudation. 

Tragacanth  is  brought  to  Smyrna,  which  is  a  principal  market  forifc 
from  the  interior,  in  bags  containing  about  2  quintals  each,  by  nitife. 
dealers  who  purchase  it  of  the  peasants.  In  this  state  it  is  a  voj 
crude  article  consisting  of  aU  the  gatherings  mixed  together.  To  fit  it 
for  the  European  markets,  some  of  which  have  their  special  requiie* 
ments,  it  has  to  be  sorted  into  diflerent  qualities,  as  Flaky  or  Leaf  Qw^ 
Vermicelli  and  Common  or  Sorts;  tins  sorting  is  performed  almoi 
exclusively  by  Spanish  Jews. 

Description — The  peculiar  conditions  under  which  tragacasA 
exudes,  arising  from  the  pressure  of  the  surrounding  tissues  and  the 
power  of  solidifying  a  large  amount  of  water,  will  account  to  son* 
extent  for  the  strange  forms  in  which  this  exudation  occura 

The  spontaneously  exuded  gum  is  mostly  in  mammiform  oi 
botryoidal  masses  from  the  size  of  a  pea  upwards,  of  a  dull  waxy  lurtu  ] 
and  brownish  or  yellowish  hue.  It  also  occurs  in  vermiform  pie* 
more  or  less  contorted  and  very  variable  in  thickness  ;  some  of  th«* 
may  have  exuded  as  the  result  of  artificial  punctures.  It  is  this  fool 
that  bears  the  trade  name  of  Vermicelli,  The  most  valued  sort  ii 
however  the  Flake  Tragacanth,  which  consists  of  thin  flattish  pieces  * 
flakes,  1,  2,  3  or  more  inches  in  length,  by  J  to  1  inch  in  width.*  Tlwj 
are  marked  on  the  surface  by  wavy  lines  and  bands,  or  by  a  series  df ; 
concentric  wave-marks  as  if   the  soft  gum  had  been  forced  out  bf 


*  Researches  in  Asia  Minor,  Pontus  and 
Armenia,  i.  (1842)  492. 

*  In  the  Museum  of  the  Pharmaceutical 
Society  in  London,  there  is  some  Flake  Tra- 
gacanui  remarkable  for  its  enormous  size, 
but  in  other  respects  precisely  like  the  onli- 
nary  kind.  The  riboon-like  strips  are  as 
much  as  2  inches  wide  and  tV  of  an  inch 
thick,  and  the  largest  which  is  several  inches 
long  weighs  23  ounces.  Professor  Hauss- 
knecht has  informed  us  that  he  has  seen  in 
Luristan,  stems  of  Astra  galuseriostylus  Boiss. 


et  Haussk.  more  than  6  feet  in  height od Si 
inches  in  diameter,  and  bearing  tnguuSk 
It  is  probable  that  the  specimen  of  gimW 
have  described  was  produced  by  some  s|*^{ 
attaining  these  extraordinary  dimeoMi 
Among  the  Kurdistan  tragacanth,  then  ootV' 
curious  cylindrical  vermiform  mocet,  ibiill 
^  of  an  inch  in  diameter,  coated  with  t  W^  > 
work  of  woody  fibre.     We  are  told  by  Pl^l 
fessor  H.  that  they  are  picked  out  of  thi 
centre  of  cut-off  pieces  of  8tem«  ^lit  opfli  < 
by  rapid  drying  in  the  sun. 
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icoeBsiTe  efforta.  The  pieces  are  contorted  and  altogether  very  variable 
I  form  and  size.  The  gum  is  valued  in  proportion  to  its  purity  and 
hiteness.  The  best,  whether  vermiform  or  flaky,  is  dull-white, 
Aiislacent^  devoid  of  lustre,  somewhat  flexible  and  homy,  firm,  and 
91  eaaOy  broken,  inodorous  and  with  scarcely  any  or  only  a 'slight 
Ltteriflh  taste. 

The  tragacanth  of  Kurdistan  and  Persia  shipped  from  Bagdad,  which 
metimes  appears  in  the  London  drug  sales  under  the  incorrect  name  of 
ffian  TVagaeanth,  is  in  very  fine  and  large  pieces  which  are  rather 
lore  translucent  and  ribbon-like  than  the  selected  tragacanth  imported 
!om  Smyrna :  in  fact,  the  two  varieties  when  seen  in  bulk  are  easily 
istinguishable. 

The  inferior  kinds  of  tragacanth  have  more  or  less  of  colour,  and  are 
QQtaminated  with  bark,  earth  and  other  foreign  substances. 

Microscopic  Structure — The  transformation  of  the  cells  into 
ngacanth  is  usually  not  so  complete,  that  every  trace  of  the  original 
tunie  or  its  contents  has  disappeared.  In  the  ordinary  drug,  the  remains 
of  cell- walls  as  well  as  starch  granules  may  bo  seen,  especially  if  thin 
iliees  are  examined  under  oil  or  any  other  liquid  not  acting  on  the  gum. 
Pbltrized  light  will  then  distinctly  show  the  starch  and  the  cell-walls. 
If  a  thin  section  is  imbued  with  a  solution  of  iodine  in  iodide  of 
fotessium  and  then  moistened  with  concentrated  sulphuric  acid,  the 
«dl-valls  will  assume  a  blue  colour  as  well  as  the  starch. 

Chemical  Composition — When  tragacanth  is  immersed  in  water 
itiveUs,  and  in  the  course  of  some  hours  disintegrates  so  that  it  can  be 
^Ufosed  through  the  liquid.  So  great  is  its  power  of  absorbing  water 
tbt  even  with  50  times  its  weight,  it  forms  a  thick  mucilage.  If  one 
M  of  tragacanth  is  shaken  with  100  parts  of  water  and  the  liquid 
ikoed,  a  neutral  solution  may  be  obtained  which  yields  an  abundant 
yndpitate  with  acetate  of  lead,  and  mixes  clearly  with  a  concentrated 
soliuon  of  ferric  chloride  or  of  borax, — in  these  respects  differing  from 
Saolationof  gum  arabic.  On  the  other  hand,  it  agrees  with  the  latter 
h  that  it  is  thrown  down  as  a  transparent  jelly  by  alcohol,  and  rendered 
Mad  by  oxalate  of  ammonium.  The  residue  on  the  filter  is  a  slightly 
Ivbid,  slimy,  non-adhesive  mucilage,  which  when  dried  forms  a  very 
Bokerent  mass.  It  has  received  the  name  of  Bassarin,  Traganthin  or 
dimgamikin^  and  agrees  with  the  fonnula  C^'H*^^^ 

The  drag  loses  oy  drying  about  14  per  cent,  of  water,  which  it 
ibsorbs  again  on  exposure  to  the  air.  Pure  flake  tragacanth  incinerated 
ksres  3  per  cent  of  ash. 

Commerce — ^Tragacanth  is  shipped  from  Constantinople,  SmjTna 
Bd  the  Persian  Gulf.  The  annual  export  of  the  gum  from  Smyrna  has 
km  rvcenUy  stated^  to  be  4,500  quintals,  value  675,000  Austrian 
brifis  (£67,500) ;  and  the  demand  to  be  always  increasing. 

Uses — ^Though  tragacanth  is  devoid  of  active  properties,  it  is  a  very 
■eful  addition  to  many  medicines.  Diffused  in  water  it  acts  as  a 
lanuloeiit,  and  is  also  convenient  for  the  suspension  of  a  heavy  powder 
I  a  mixture.  It  is  an  important  ingredient  for  imparting  firmness  to 
Msnges  Slid  pill  masses. 

^  C.  TOD  Scbener,  Smyrna,  Wien,  1878.  148. 
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Adulteration — The  fine  quantities  consisting  of  lai^e  distinct  pieoei 
are  not  liable  to  adulteration,  but  the  small  and  the  inferior  kinds  are 
often  sophisticated.  At  Smyrna,  tragacanth  is  mixed  with  gums  tenned 
respectively  Mosul  and  Caramania  Gum.  The  former  appears  to  be 
simply  very  inferior  tragacanth  ;  the  latter  which  is  sometimes  called  is 
the  London  market  Hog  Gum  Tragacanth  or  Bassora  Oum}  is  said  to  be 
the  exudation  of  almond  and  plum  trees.  It  occurs  in  nodular  masBC 
of  a  waxy  lustre  and  dull  brown  hue,  which  immersed  in  water  gradnaOj 
swell  into  a  voluminous  white  mass.  To  render  this  gum  available  fit 
adulteration,  the  lumps  are  broken  into  small  angular  fragments,  the 
size  of  which  is  adjusted  to  the  sort  of  tragacanth  with  which  thqrtie 
to  be  mixed.  As  iJie  Caramania  Gum  is  somewhat  dark,  it  is  usual  le 
whiten  it  by  white  lead,  previous  to  mixing  it  with  Small  Leaf  or  Fkb, 
or  with  the  Vermicelli  gum. 

By  careful  examination  the  fraud  is  easily  detected,  angnlir 
fragments  not  being  proper  to  any  true  tragacanth.  The  presence  oi 
lead  may  be  readily  proved  by  shaking  suspected  fragments  fcr» 
moment  with  very  dilute  nitric  acid,  which  will  dissolve  any  carbonite 
present,  and  afford  a  solution  which  may  be  tested  by  the  ordimqr 
reagents. 

RADIX  GLYCYRRHIZiE. 

Radix  Liquiritice;  Liquorice  Root ;  F.  Reglisse;  G.  SussholZyLaJcrigwuni 

Botanical  Origin — Olycgrrhiza  glabra  L.,  a  plant  which  unto 
several  well-marked  varieties,^  is  foimd  over  an  immense  extent  ai  tki 
warmer  regions  of  Europe,  spreading  thence  eastward  into  Central  Aaii 
The  root  used  in  medicine  is  derived  from  two  principal  varieties 
namely : — 

a.  typica — Nearly  glabrous,  leaves  glutinous  beneath,  divisions  <' 
the  calyx  linear-lanceolate  often  a  little  longer  than  the  tube,  corolla 
purplish  blue,  legume  glabrous,  3-6  seeded.  It  is  indigenous  to  PortugA 
Spain,  Southern  Italy,  SicOy,  Greece,  Crimea,  the  Caucasian  Provinces  ani 
Northern  Persia ;  and  is  cultivated  in  England,  France  and  Germany. 

7.  glandulifera  (G.  glandulifcra  W.  K.) — Stems  more  or  less  pubes- 
cent or  roughly  glandular,  leaves  often  glandular  beneath,  leguiDe 
sparsely  or  densely  echinate-glandular,  many-seeded,  or  short  and  24 
seeded.  It  occurs  in  Hungary,  Galicia,  Central  and  Southern  Russia 
Crimea,  Asia  Minor,  Armenia,  Siberia,  Persia,  Turkestan  and  Afghanistan. 

G,  glabra  L.  has  long,  stout,  perennial  roots,  and  erect,  herbaceous 
annual  stems.  In  var.  a.,  the  plant  throws  out  long  stolons  which  nil 
horizontally  at  some  distance  below  the  surface  of  the  ground. 

History — Theophrastus^  in  commenting  on  the  taste  of  differentrooto 
(3rd  cent.  B.C.)  instances  the  sweet  Scythian  root  which  grows  in  the  neigb* 
bourhood  of  the  lake  Mseotis  (Sea  of  Azov),  and  is  good  for  asthma,  diy 
cough  and  all  pectoral  diseases, — an  allusion  unquestionably  to  liquoricft 
Dioscorides  *  who  calls  the  plant  yXvKvppi^a,  notices  its  glutinous  leaves 
and  purplish  flowers,  but  as  he  describes  the  pods  to  be  in  balls  resem- 
bling those  of  the  plane,  and  the  roots  to  be  sub-austere  (vwdorpv^w) 

^  It  is  sometimes  shipped  from  Bussorah.  '  ffist.  Plant,  lib.  ix.  c.  13. 

'  We  accept  those  adopted  by  Boissier  in  *  Lib.  iii.  c.  5. 

his  Fl(Kra  Onentalis,  ii.  (1872)  202. 
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I  sweet,  it  is  possible  he  had  in  view  Olycyrrhiza  echinata  L.  as 
.  glabra, 

n  writers  as  Celsus  and  Scribonius  Largus,  mention  liquorice 
dulcis.  Pliny  who  describes  it  as  a  native  of  Cilicia  and  Pontus, 
t  allusion  to  it  growing  in  Italy. 

cultivation  of  liquorice  in  Europe  does  not  date  from  a  very 
eriod,  as  we  conclude  from  the  absence  of  the  name  in  early 
1  lists  of  plants.  It  is  for  instance,  not  enumerated  among  the 
lich  Charlemagne  ordered  (a.d.  812)  to  be  introduced  from  Italy 
lul  Europe  ;^  nor  among  the  herbs  of  the  convent  gardens  as 
I  by  Walafridus  Strabus,'  abbot  of  Keichenau,  lake  of  Constance, 
h,  century  ;  nor  yet  in  the  copious  list  of  herbs  contained  in  the 
ry  of  Alfric,  archbishop  of  Canterbury  in  the  10th  century.* 
le  other  hand,  liquorice  is  described  as  being  cultivated  in  Italy 
t  Crescentio^  of  Bologna,  who  lived  in  the  13th  century.  The 
m  of  the  plant  in  the  north  of  England  existed  at  the  close  of 
century,  but  how  much  earlier  we  have  not  been  able  to  trace. 
3rd  Liquiritia  whence  is  derived  the  English  name  Liquorice 
in  the  13th  century),  is  a  corruption  of  Glycyrrhxza^  as  shown  in 
itional  mediaeval  form  Oliquiricia.  The  Italian  Regolizia  and . 
t/glisse  (anciently  JRequelice  or  Bccolice)  have  the  same  origin. 

vation,  and  habit  of  growth — The  liquorice  plant  is  culti- 
England  at  Mitcham  and  in  Yorkshire,  but  not  on  a  very 
\  scale.  The  plants,  which  require  a  good  deep  soil,  well 
by  manure,  are  set  in  rows,  attain  a  height  of  4  to  5  feet  and 
Sowers  but  not  seeds.  The  root  is  dug  up  at  the  beginning  of 
rhen  the  plant  is  at  least  3  or  4  years  old.  The  latter  has  then 
dividing  into  several  aerial  stems.  Below  the  crown  is  a  prin- 
t  about  6  inches  in  length,  which  divides  into  several  (3  to  5) 
aight  roots,  running  without  much  branching,  though  beset  with 
sriry  rootlets,  to  a  depth  of  3,  4  or  more  feet.^  Besides  these 
d-running  roots,  the  principal  root  emits  horizontal  runners  or 
Hrhich  grow  at  some  distance  below  the  surface  and  attain  a 
many  feet.  These  runners  are  furnished  with  leaf  buds  and 
\  stems  in  their  second  year. 

f  portion  of  the  subterraneous  part  of  the  plant  is  carefully 
he  roots  proper  are  washed,  trimmed,  and  assorted,  and  either 
[i  in  their  entire  state,  or  cut  into  short  lengths  and  dried,  the 
ayer  being  sometimes  first  scraped  off.  The  older  runners  dis- 
xl  at  Mitcham  as  '*  hard,'*  are  sorted  out  and  sold  separately  ; 
g,  called  "  so/i**  are  reserved  for  propagation. 
Calabria,  the  singular  practice  prevails  of  growing  the  liquorice 
le  wheat  in  the  cornfields. 

:ription — Fresh  liquorice  (English)  when  washed  is  externally 
bt  yellowish  brown.     It  is  very  flexible,  easily  cut  with  a  knife, 

Mcmutmntia  Gtrmanias  hisiAfricaj  '  Tliis  form  of  root  which  reminds  one  of 

1SS5)  189.  ■  whin  with  three  or  four  Ushet  and  a  rery 

hUrologut  CurruMf  cxiv.  1122.  short  nandle,  is  probably  due  to  the  method 

t,   Voluwu  of  Voenhuinrif*,  1857.  of  propagating  adopted  at  Mitcham,  when 

vork  eoBtJuns  teTeral  other  early  a  short  stick  or  runm€r  is  planted  upright  in 

DtJi.  the  ground. 
^U^  Agrwjitura,   Venet.   1511. 
H 
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exhibiting  a  light  yellow,  juicy,  internal  substance  which  consists  of  i 
thick  bark  surrounding  a  woody  column.  Both  bark  and  wood  in 
extremely  tough,  readily  tearing  into  long,  fibrous  strips.  The  root  has 
a  peculiar  earthy  odour,  and  a  strong  and  characteristic  sweet  taste. 

Dried  liquorice  root  is  supplied  in  commerce  either  ^dth  or  witM 
the  thin  brown  coat  In  the  latter  state  it  is  known  as  peeled  a 
decorticated.  The  English  root,  of  which  the  supply  is  veiy  lunitedfi 
usually  ofiTered  cut  into  pieces  3  or  4  inches  long,  and  of  the  thick- 
ness of  the  little  finger. 

Spanish  Idqtuyrice  Boot,  also  known  as  Tortosa  or  Alicante  Liquorix, 
is  imported  in  bundles  several  feet  in  length,  consisting  of  stni^ 
unpeeled  roots  and  runners,  varjdng  in  thickness  fix)m  ^  to  1  inck 
The  root  is  tolerably  smooth  or  somewhat  transversely  oracked  ind 
longitudinally  wrinkled;  that  from  Tortosa  is  usually  of  a  good  ex* 
temal  appearance,  that  from  Alicante  sometimes  imtrimmed,  dirty,  cf 
very  unequal  size,  showing  frequently  the  knobby  crowns  of  the  not 
Alicante  liquorice  root  is  sometimes  shipped  in  bags  or  loose. 

Russian  Liquorice  Root,  which  is  much  used  in  England,  is  we  presoiM 
derived  from  G,  glabra  ykt.  glandulifera.  It  is  imported  from  HambiDg 
in  large  bales,  and  is  met  with  both  peeled  and  unpeeled.  The  pieoei 
are  12  to  18  inches  long  with  a  diameter  of  J  of  an  inch  to  1  or  em 
2  inches.  Sometimes  very  old  roots  split  down  the  centre  and  fonoing 
channelled  pieces  as  much  as  3}  inches  wide  at  the  crown  end,  are  tote 
met  with.  This  liquorice  in  addition  to  being  sweet  has  a  certain  amount 
of  bitterness. 

Microscopic  Structure — The  root  exhibits  well-marked  fitrtrc- 
tural  peculiarities.  The  corky  layer  is  made  up  of  the  usual  tabukr 
cells ;  the  primary  cortical  tissue  of  a  few  rows  of  cells.  The  chkf 
portion  of  the  bark  consists  of  liber  or  endophloeum,  and  is  built  iip 
for  the  most  part  of  parenchymatous  tissue  accompanied  by  elongated 
fibres  of  two  kinds,  partly  united  into  true  liber-bundles  and  paitff 
forming  a  kind  of  network,  the  smaller  threads  of  which  deviate  consi- 
derably from  the  straight  line.  Solution  of  iodine  imparts  an  orange  hue 
to  both  kinds  of  bast-bundles  and  well  displays  the  structural  features 
of  the  bark. 

The  woody  column  of  the  root  exhibits  three  distinct  forms  of  ceD, 
namely  ligneous  cells  (libriform)  with  oblique  ends;  parenchymatous^ 
almost  cubic  cells ;  and  large  pitted  vessels.  In  the  Kussian  root^  tte 
size  of  all  the  cells  is  much  more  considerable  than  in  the  Spanish. 

Chemical  Composition — The  root  of  liquorice  contains  in  addition  1 
to  sugar  and  albuminous  matter,  a  peculiar  sweet  substance  named  Glycfr- 
rhizin,  which  is  precipitated  from  a  strong  decoction  upon  addition  of  •■ 
acid  or  solution  of  cream  of  tartar,  or  neutral  or  basic  acetate  of  leiA 
When  washed  with  dilute  alcohol  and  dried,  it  is  an  amorphous  yellot 
powder  having  a  strong  bitter-sweet  taste  and  an  acid  reaction.  It  fonm 
with  hot  water  a  solution  which  gelatinizes  on  cooling,  does  not  reduce 
alkaline  tartrate  of  copper,  is  not  fermentable,  and  does  not  rotate  tin 
plane  of  polarization.  From  the  analyses  and  experiments  of  Gorup" 
Besanez  (1861),  it  appears  that  the  most  probable  formula  of  glycyrriiifll 
is  C2*H^0*.  By  boiling  glycyrrhizin  with  dilute  hydrochloric  add,  itil 
resolved  into  a  resinous  amorphous  bitter  substance  named  Olycyrntin, 
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kd  an  nnciystallizable  sugar  having  the  characters  of  glucose.  The 
nnnla  of  glycyrretin  has  not  yet  been  settled. 

Alkalies  easily  dissolve  glycyrrhizin  with  a  brown  colour  and  emis- 
loii  of  a  peculiar  odour.  In  the  root  it  perhaps  exists  combined  with 
mmonia,  inasmuch  as  the  aqueous  extract  evolves  that  alkali  when 
rumed  with  potash.  The  deep  yellow  walls  of  the  vessels  and  prosen- 
kynatoua  cells  appear  to  be  the  chief  seat  of  the  glycyrrhizin. 

The  sugar  of  liquorice  root  has  not  yet  been  isolated ;  the  aqueous  in- 
hsioD  of  the  dried  root  separates  protoxide  of  copper  from  an  alkaline 
nlution  of  cupric  tartrate.  Yet  the  sugar  as  extracted  from  the  fresh 
loot  by  cold  water,  does  not  precipitate  alkaline  cupric  tartrate  at  all  in 
Ike  cold,  and  not  abundantly  even  on  prolonged  boiling. 

Asparagin  was  obtained  from  the  root  by  Kobiquet  (1809)  and  by 
FlisMn  (1827).  The  former  also  found  it  to  contain  Malic  acid.  The 
piesence  of  starch  in  abundance  is  shown  by  the  microscope  as  well  as 
br  testing  a  decoction  of  the  root  with  iodine.  The  outer  bark  of  the 
loot  contains  a  small  quantity  of  tannin. 

Commerce — Liquorice  root  is  imported  into  Great  Britain  from 
Gmnany,  Russia  and  Spain,  but  there  are  no  data  for  showing  to  what 
Btent  France  imported  in  1872  no  less  than  4,348,789  kilogrammes 
(4382  tons),  which  was  more  than  double  the  quantity  imported  the 
pRrkms  year.^ 

liquorice  root  is  much  used  in  China,  and  is  largely  produced  in 
noeof  the  northern  provinces.  In  1870,  0,954  peculs  (=  927,200  lb.) 
v«re  shipped  from  Chefoo,  and  1,304  peculs  (=  173,860  lb.)  from  Ningpo.' 

Uses — Liquorice  root  is  employed  for  making  extract  of  liquorice 
isd  in  some  other  pharmaceutical  preparations.  The  powdered  root  is 
iKd  to  impart  stiffness  to  pill  masses  and  to  prevent  the  adhesion  of 
fdli  Liquorice  has  a  remarkable  power  of  covering  the  flavour  of 
luueous  medicines.  As  a  domestic  medicine,  liquorice  root  is  far  more 
ugdy  used  on  the  Continent  than  in  Great  Britain. 
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iteeuM  LiquirUicp,  Extracium  Glt/ej/rrhiza-  Italicum  ;  Italian  Extract  of 
Liquorice^  Spanish  Liquorice,  Spanish  Juice;  F.  Jus  ou  Sue  de 
Rfgline ;  G.  SiUsholzsaft,  Lakriz. 

Botanical  Origin — Glt/ryrrhim  glabra  L,  see  preceding  article,  p. 

.V). 


' — Inspissated  liquorice  juice  was  known  in  the  time  of 
Koicorides,  and  may  be  traced  in  the  writings  of  Oribasius  and 
farcellus  Empiricus  in  the  latter  half  of  the  4th  century,  and  in  those 
f  Paulns  i£gineta  in  the  7th.  It  appears  to  have  l>een  in  common  use 
I  Europe  during  the  middle  ages.  In  a.d.  1204.  ** Liqiionce**  is  charged 
I  the  Wardrobe  Accounts  of  Uenry  III.;*  and  as  the  article  cost  3rf. 
er  lb.,  or  the  same  price  as  grains  of  paradise  and  one-third  that  of 
innsmon,  we  are  warranted  in  supposing  the  extract  and  not  the  mere 

'  AnmMte  Skitiitiptet  r4unu  par  Vad-  *  lUfMris  <m  Tmdr  tU  the  TrttUy  Ports  in 

m  4m  I/otmm€$  Mur  U  ammiree  de      China  for  1870,  Shanghai,  1871.  13.  6*2. 
uate  \%1%  PkTM  1S7S.  '  K()^>ra,  HiM.  of  AtpicuUurt  and  I*rices, 

iL  (1860)  543. 
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root  is  intended.  Again,  in  the  Patent  of  Pontage  granted  by  Edwud 
I.,  A.D.  1305,  to  aid  in  repairing  London  Bridge,  permission  is  given  io 
lay  toll  on  various  foreign  commodities  including  Liqtumce.^  A  political 
song  written  in  1436  ^  makes  mention  of  Liquorice  as  a  production  rf 
Spain,  but  the  plant  is  not  named  as  an  object  of  cultivation  by  Henen 
the  author  of  a  work  on  Spanish  agriculture  in  1513. 

Saladinus  *  who  wrote  about  the  middle  of  the  15th  century,  nam 
it  among  the  wares  kept  by  the  Italian  apothecaries ;  and  it  is  enumeratel 
in  a  list  of  drugs  of  the  city  of  Frankfort  written  about  the  year  1450.* 

Dorsten  ^  in  the  first  half  of  the  16th  century,  mentions  tha 
liquorice  plant  as  abundant  in  many  parts  of  Italy,  and  describes  tb 
method  of  making  the  Succus  by  crushing  and  boiling  the  fresh  root 
Mattioli  ®  states  that  the"  juice  made  into  pastilli  was  brought  eveiy  ye« 
from  Apulia,  and  especially  from  the  neighbourhood  of  Monte  (iirgufk 
Extract  of  liquorice  was  made  at  Bamberg  in  Germany,  where  the  plu* 
is  still  largely  cultivated,  as  early  aa  1560.^ 

Manufacture — This  is  conducted  on  a  large  scale  in  Spain,  Sonttoi 
France,  Sicily,  Calabria,  Austria,  Southern  Eussia  (Astracan  and  Eann); 
Greece  (Patras)  and  Asia  Minor  (Sokia  and  Nazli,  near  Smyrna);  W 
the  extract  with  which  England  is  supplied,  is  almost  exclusively  tki 
produce  of  Calabria,  Sicily  and  Spain. 

The  process  of  manufacture  varies  only  by  reason  of  the  amount  dt 
intelligence  with  which  it  is  performed,  and  the  greater  or  less  perfection: 
of  the  apparatus  employed.  As  witnessed  by  one  of  us  (H.)  at  Rossoi 
in  Calabria  in  May,  1872,  it  may  be  thus  described  from  notes  made* 
the  time.  The  factory  employs  about  60  persons,  male  and  femaki 
The  root  having  been  taken  from  the  ground  the  previous  winter,* 
stacked  in  the  yard  around  the  factory ;  it  is  mostly  of  the  thickness  rf 
the  fingers,  with  here  and  there  a  piece  of  larger  size  up  to  a  diam^ 
of  nearly  2  inches  ;  some  of  it  is  sprouting. 

As  required,  the  root  is  taken  within  the  building  and  crushed  nnte 
a  heavy  millstone  to  a  pulp,  water-power  being  employed.  It  is  tbd 
transferred  to  boilers  and  boiled  with  water  over  a  naked  fire.  Tbi 
decoction  is  run  off  and  the  residual  root  pressed  in  circular  bags  lito 
those  used  in  the  olive -mills.  The  liquor  which  is  received  into  cistem 
below  the  floor  is  then  pumped  up  into  copper  pans,  in  which  tfcl 
evaporation  is  conducted  also  over  the  naked  fire — even  to  the  very  iMfc 
care  being  taken  by  constant  stirring  to  avoid  burning  the  extract  Tfcl 
extract  or  pasta  is  removed  from  the  pan  while  warm,  and  taken  in  smiE; 
quantities  to  an  adjoining  apartment  where  a  number  of  women  i 
employed  in  rolling  it  into  sticks.  It  is  first  weighed  into  portions,  eiA 
of  which  the  woman  seated  at  the  end  of  a  long  table  tears  with  h»; 
hands  into  about  a  dozen  pieces.  These  are  passed  to  the  women  sitti|| 
next  who  roU  them  with  their  hands  into  cylindrical  sticks,  the  table  flt 
which  the  rolling  is  done  being  of  wood,  and  the  pasta  moistened  wiA 
oil  to  prevent  its  adhesion  to  the  hands.  Near  the  further  end  of  tl» 
table  are  some  frames  made  of  marble  or  metal,  clean  and  bright  • 

1  Chronicles  of  London  Bndge,  1827.  155.  *  Fliickiger,  Du  Frankfurter  LitU,  HAI 

■  WMght,     Political    Poems    and    Songs      1873,  page  10,  No.  204. 

(Master  of  the  Rolls  series),  ii.  (1861)  160.  '  Botanicon,  Francof.  1540.  176.  | 

•  Compendium  Aromatariontm^     Bonon.  •  Comm.  in  lib.  Diose,,  BasiL  1574.  4SS. 

1488.  ^  Gesner,  Ilorti  Gftrmanici,  Argent.  IStt* 

2.-7.  h 


steers  OLrcrHHH/Zjf:.  \ (\ i 

J  as  to  bring  the  stitiks  when  Tolled  in  them  to  the  proper  lenjjth 
ickness.  When  thus  adjusted,  they  are  carefully  ranged  on  a 
ad  a  woman  then  stumps  them  with  the  name  of  the  manufacturer. 
ihe  sticks  laid  on  boards  are  stacked  up  in  a  room  to  clry. 
«>me  establishments  the  vacuum  pan  has  l)een  introduced  for  the 
tion  of  the  decoction.  At  the  great  manufactory  of  Mr.  A.  0. 
It  Sokia  near  Smyrna,  all  the  processes  are  perfonned  by  steam 

icription — Liquorice  juice  of  good  quality  is  met  with  in 
teal  sticks  stamped  at  one  end  with  the  maker's  name  or  mark. 
re  of  various  siz«i8,  but  generally  not  larger  than  6  to  7  inches 
about  an  inch  in  diameter.  They  are  black,  when  new  or  warm 
flexible,  but  breaking  when  struck,  and  then  displaying  a  shlarp- 
racture,  and  shining  conchoidal  surface  on  which  a  few  air-bubbles 
^ptible ;  thin  splinters  are  translucent.  The  extract  has  a  special 
ind  dissolves  in  the  mouth  with  a  peculiar  strong  sweet  taste, 
plete  drying,  it  loses  from  11  to  17  per  cent,  of  water. 
eral  varieties  of  Stick  Liquorice  are  met  with  in  English 
•ce,  and  command  widely  different  prices.  The  most  famous  is 
tzzi  Juice,  manufactured  at  Corigliano,  a  small  town  of  Calabria 
,ailf  of  Taranto,  at  an  establishment  belonging  to  the  sons  of  Don 
)  Gaetani,  duke  of  Laurenzano  and  prince  of  Piedimoute  d'Alife, 
herited  the  manufacture  from  his  father-in-law,  the  Cavaliere 
ico  Solazzi  Castriota.  The  Solazzi  Juice  destined  for  the  English 
is  usually  shipped  at  Naples ;  it  has  for  many  years  been  wholly 
ed  to  two  firms  in  Ix)ndon,  and  in  cjuantity  not  always  equal  to 
land.  Of  the  other  varieties  we  may  mention  Barracco,  manu- 
I  at  the  establishment  of  Messieurs  Barracco  at  Cotrone  on  the 
coast  of  Calabria ;  Corigliano  produced  at  a  factory  at  Corigliano, 
ng  to  Ban)n  Compagna.  The  sticks  stamped  Pignatelli  are  from 
ks  of  Vincenzo  Pignatelli,  prince  of  Strongoli,  at  Torre  CercUiara, 
iOi>  to  400  workmen  are  employed. 

jaice  is  also  imported  in  a  block  form,  having  while  warm  and 
n  allowed  to  run  into  the  wooden  case  in  which  it  is  exported. 
ice,  which  is  known  as  Liquorice  Paste,  is  largely  imported  from 
nd  Asia  Minor,  but  on  account  of  a  certain  bitterness  is  nnsuited 
as  a  sweetmeat. 

rmical  Composition — Hard  extract  of  liquorice  such  as  that 
cribed,  is  essentially  different  in  compof^ition  and  proi>erties  from 
tract  of  Liquorice  {Extractmn  Glycyrrhizct)  of  the  British 
icopona}  The  latter  is  a  soft,  hygroscopic  substance,  eulii  ch- 
in cold  water,  whereas  the  so-called  S^xtnish  Juice  when  treated 
Id  water  leaves  a  large  residue  undissolved. 
JM  been  sometimes  supposed  that  the  presence  of  this  residue 
•s  adulteration  but  such  is  far  fnnn  being  the  fact,  as  was 
ively  shown  by  the  researches  of  a  French  Commission  a]>ix)inted 
itigate  the  process  recommended  by  Pelondre.-  Tliis  ronmii.^sion 
?d  liquorice  root  to  the  successive  action  nf  vu\i\  wj  ter.  lK>iliiiiX 
kud  lastly  of  steam.     By  the  iirst  menslruum  13  jur  cent.,  and  l»y 

hj  tftfttiug  tht  rruiihetl  ^>ot  with  *  Joum,  dr  I%inn,  xxx.  (1856)  i'l^  :  an 

r,  nbstract  by  Rtniwoo*!  in  Phnrm,  J^mm.  xri, 

(IS.*);)  408. 
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the  second  an  additional  7^  per  cent.,  were  obtained  of  a  hygroscopic 
extract  much  more  soluble  than  commercial  liquorice,  and  totally 
unsuitable  for  being  moulded  into  sticks.  The  residue  having  been  tha 
exhausted  by  steam,  16  per  cent,  was  obtained  of  an  extract  difiering 
entirely  from  those  of  the  previous  operations.  It  was  a  dry  fm\k 
substance,  cracking  and  falling  to  pieces  in  the  drying  stove,  having  i 
sweet  taste  without  acridity,  not  readily  dissolving  in  the  mouth,  vai 
very  imperfectly  soluble  in  cold  water.  Thi§  then  was  the  subsUMl 
required  to  give  firmness  to  the  more  soluble  matter,  and  to  raidffi 
possible  the  preparation  of  an  extract  possessing  that  degree  of  8olubi%J 
and  hardness  which  would  render  it  an  agreeable  sweetmeat,  as  wdli 
a  permanent  and  stable  commodity.  In  fact,  by  treating  the  root  at 
with  steam  according  to  Delondre's  process,  the  experimenters  obtiiBell 
42  to  45  per  cent,  of  extract  having  all  the  qualities  desired  in  gooij 
Italian  or  Spanish  Juice. 

When  the  latter  substance  is  suspended  in  water  undisturbed, 
soluble  matter  may  be  dissolved  out,  the  stick  still  retaining  its  ongii 
form.     Glycyrrhizin  which  is  but  slightly  soluble  in  cold  water, 
to  some  extent  in  the  residue,  and  by  an  alkaline  solution  may  be 
wards  extracted  together  with  colouring  matter  and  probably  also 
The  proportion  of  soluble  matter  which  the  best  varieties  of  liqi 
juice  yield  to  cold  water,  varies  from  about  60  to  70  per  cent   A 
of  Solazzi  Juice  recently  examined  by  one  of  us,  lost  8*4  per  cent  wl 
dried  at  lOO""  C. ;  it  was  then  exhausted  by  60  times  its  weight  of 
water  used  in  successive  quantities,  by  which  means  66*8  per  cent 
soluble  matter  were  removed.     The  residue  consisted  of  minute 
granules,  fragments  of  the  root,  and  colouring  matter  partially  soluble 
ammonia.     Small  shreds  of  copper  were  also  visible  to  the  naked 
The  dried  juice  yielded  63  per  cent,  of  ash. 

Corigliano  liquorice  treated  in  the  same  manner  gave  71*2  percent' 
extract  soluble  in  cold  water ;  Barracco  liquorice  64*9. 

The  small  liquorice  lozenges  known  as  Pontefract  Cakes  (Dunhill*! 
not  previously  dried,  gave  71  per  cent,  of  matter  soluble  in  cold 

Commerce — Tlie  value  of  the  imports  of  Liquorice  into  the  Unil 
Kingdom  has  been  for  the  last  five  years  as  follows  : — 


1868 

£89,482 


1869 

£83,832 


1870 

£70,165 


1871 

£55,120 


1878 

£75,991 


The  last  named  sum  represents  a  quantity  of  28,000  cwt,  of  whk 
11,170  cwt.  were  furnished  by  Italy,  and  the  remainder  by 
France,  Spain,  and  other  countries. 

The  total  exports  of  Liquorice  Paste  from  Smyrna  were  esti 
in  1872  as  1,200  to  1,400  tons  (24,000  to  28,000  cwt.)  per  annum. 

Uses — Stick  liquorice  is  sucked  as  a  remedy  for  coughs,  and 
children  as  a  sweetmeat.     It  is  also  used  in  lozenges,  and  in 
pliarmacopoeias  is  admitted  as  the  raw  material  from  which  to  pre] 
soft  extmct  of  liquorice. 

The  block  liquorice,  of  which  a  large  quantity  is  imported,  is  chi< 
used  in  the  manufacture  of  tobacco  for  smoking  and  chewing. 
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nut  oil,  Earth-nut  oil,  Arachis  oil ;  F.  Huile  (TArachide  ou  de 
Pistache  de  terre  ;  G.  Erdmimjl. 

tnical  Origin — Arachut  hypogtra  L.,  a  diffuse  herbaceous  annual 
.ving  stems  a  foot  or  two  long,  and  solitary  axiUary  flowers  with 
finely  long  filiform  calyx -tube.  After  the  flower  withers,  the 
ipporting  the  ovary  becomes  elongated  as  a  rigid  stalk,  which 
lown  to  the  ground  and  forces  into  it  the  young  pod,  which 
its  seeds  some  inches  below  the  surface  The  ripe  pod  is  oblong, 
:al,  about  an  inch  in  length,  indehiscent,  reticulated,  and  contains 
i»o  irregularly  ovoid  seeds. 

plant  is  cultivated  for  the  sake  of  its  nutritious  oily  seeds  in  all 
and  subtropical  countries,  but  especially  on  the  west  coast  of 
It  is  unknown  in  the  wild  state.  De  Candolle  ^  regards  it  as  a 
>f  Brazil,  to  which  region  the  other  species  of  the  genus 
ely  belong.  But  the  opinion  of  one  of  us  *  is  strongly  in  favour 
»Umt  being  indigenous  to  Tropical  Africa. 

tory — The  first  writer  to  notice  the  Ground  Nut  appears  to  be 
»,'  who  describes  it  as  a  nameless  subterraneous  fruit,  found 
te  river  Maranon  and  held  in  great  esteem  by  both  Indians  and 
U.  Some  account  of  it  and  a  figure  were  given  in  the  following 
by  Marcgraf^^  who  caUs  it  by  its  Brazilian  name  of  Mundnhi. 
I  only  in  very  recent  times  that  the  value  of  the  Ground  Nut 
I  recognized  in  Europe.  Jaubert,  a  French  colonist  at  Goree  near 
erde,  first  suggested  about  1840  its  importation  as  an  oil-seed 
^reeilles,  where  it  now  constitutes  one  of  the  most  important 
^f  tra<la* 

cription—The  fat  oil  of  Arachis  as  obtained  by  pressure  without 
almost  colourless,  of  an  agreeable  faint  odour  and  a  bland  taste 
ng  that  of  olive  oil.  An  inferior  oil  is  obtained  by  warming 
is  before  pressing  them.  The  best  oil  has  a  sp.  gr.  of  about 
t  becomes  turbid  at  3°  C,  concretes  at  —3°  to  —4°,  and  hardens 
On  exposure  to  air  it  is  but  slowly  altered,  being  one  of  the 
ng  oils.  At  length  it  thickens  considerably,  and  assumes  even 
I  vessels  a  disagreeable  rancid  smell  and  taste. 

niical  Composition — The  oil  consists  of  the  glycerides  of  four 
fatty  acids.  Tlie  common  Oleic  Acid,  C^®H**0-,  that  is  to  say 
rin  compound,  is  the  chief  constituent  of  Arachis  oil  Hypogcnc 
•H*0,*  has  been  pointed  out  by  Gossmann  and  Scheven  (1854) 
r  acid,  whereas  it  is  thought  by  other  chemists  to  agree  with 
be  fatty  acids  obtained  from  whale  oil.  The  melting  point  of 
from  Arachis  oil  is  34— 35''C.  The  third  acid  aflfordcd  by  the 
iinary  Palmitic  Acid,  C^^H^G^,  with  a  fusing  point  of  62' C. 

fki€  Bataniaui,  tl  (1855)  968.  '  Dnyal,  CoJonirs  rt  poJUiquf  coltmuth  <U 

ger,  CeUrdU  Erdnujtt,—Archir.  la  France,  1864.  101— Mnviaal,  U  ShUjai, 

>A«,  190.  (1869)  70—84.  *>«  Hat  prtjitnt,  mm  nr^nir,  Vi\n%  ISrtH,  171. 

ms  fM0  m  tram  de  ntuttras  ImiifTi  — Carr^rp   et   Hnllt\    La  i>ht^mbu  Fmm- 

i»  SeviUft  1569,  part  2.  faite,  1855,  84.  —  Poitfau,  in  Annates  ties 

Not  Bras.,  1648,  S7.  Snmcfs  nat.,  Botanique,  xix.  (1S58)  26S. 
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Arachic  AM,  C^^H^^O^  the  fourth  constituent,  has  also  been  met  with 
among  the  fatty  acids  of  butter  and  olive  oil,  and,  according  to  Oudemini 
(1866),  in  the  tallow  of  Nejphelium  lappaceum  L,  an  Indian  plant  of 
the  order  Sapindacece, 

When  ground-nut  oil  is  treated  with  hyponitric  acid,  which  mayh 
most  conveniently  evolved  by  lieating  nitric  acid  with  a  little  starch,! 
solid  mass  is  obtained,  which  yields  by  crystallization  from  alooW 
JSla'idic  and  Oceidimc  acids,  the  former  isomeric  with  oleic,  the  lattd 
with  hypogaeic  acid. 

Production    and   Commerce — The  pods,  or  the  seeds 
from  them,  are  exported  on  an  immense  and  ever  increasing  scale 
the  West  Coast  of  Africa.     From  this  region,  not  less  than  66 
of  kilogrammes,  value  26  millions  of  francs  (£1,040,000),  were  im 
in  1867,  almost  exclusively  into  Marseilles. 

The  oil  is  exported  from  India  where  the  ground-nut  is  also  culti^ 
though  not  on  so  large  a  scale  as  in  Western  Africa.     In  Europe  it 
manufactured  chiefly  at  Marseilles,  London,  Hamburg  and  Berlin. 
yield  of  the  seeds  varies  from  42  to  nearly  50  per  cent.     The 
of  the  seeds  greatly  facilitates  their  exhaustion,  whether  by  m 
power  or  by  the  action  of  bisulphide  of  carbon  or  other  solvent 

Uses — Good  arachis  oil  may  be  employed  in  pharmacy  in  the 
way  as  olive  oil,  for  which  it  is  a  valuable  substitute,  though 
prone  to  rancidity.     It  has  been  introduced  into  the  Pharmaeopak 
India,  and  is  generally  used  instead  of  olive  oil  in  the  Indian  ^ 
ment  establishments.     Its  largest  application  is  for  industrial  p 
especially  in  soap-making. 


•RADIX    ABRI. 

Indian  Liquoi^ice  ;  F.  Liane  d  reglisse,  R^glisse  d'Am^rique, 

Botanical   Origin — Abrus  precatorius  L.,  a  twining  woody  shi 
indigenous  to  India,  but  now  found  in  all  tropical  coimtries. 

History — The  plant  is  mentioned  in  the  Sanskrit  medical  writii 
of  Susruta,  whence  we  may  infer  that  it  has  long  been  employed 
India.    Its  resemblance  to  liquorice  was  remarked  by  Sloane  (1700),  wl 
called  it  Phaseoliis  glycyrrhites.   As  a  substitute  for  liquorice,  the  root " 
been  often  employed  by  residents  in  the  tropical  countries  of 
hemispheres.     It  was  introduced  into  the  Bengal  Phartruicopctia  of  II 
and  into  the  Phanna.copceia  of  India  of  1868. 

The  seeds,  of  the  size  of  a  small  pea,  w  ell  known  for  their  polish 
beautiful  black  and  red  colours,  have  given  their  name  of  lUUi  to 
weight  (=  2^\  grains)  used  by  Hindu  jewellers  and  druggists. 

Description— Tlie  root  is  long,  woody,  tortuous  and  branching. 
stoutest  ])iece  in  our  possession  is  as  thick  as  a  man's  finger,  but  ] 
of  it  is  much  more  slender.  The  cortical  layer  is  extremely  thin  audi 
a  light  brown  or  almost  reddish  hue.  The  woody  part  breaks  witkl 
short  fibrous  fracture  exhibiting  a  light  yellow  interior.  The  root 
peculiar,  disagreeable  odour,  and  a  bitterish  acrid  flavour  lea^ 
faintly  sweet  after-taste.  When  cut  into  short  lengths  it  has  a 
resemblance  to  liquorice,  but  may  easily  be  distinguished  by  means' 
the  microscope. 
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M<)o<leon  Sheriff*  who  savs  he  has  often  examined  the  root  of 
>tli  fresh  ami  drieJ,  remarks  that  it  is  far  from  abounding  in 
is  generally  considered; — that  it  does  not  possess  any  sweetness 
itil  it  attains  a  certain  size,  and  that  even  then  its  sweet  taste  is 
tys  well  marked.  As  it  is  often  mixed  in  the  Indian  bazaars 
le  liquorice,  he  thinks  the  latter  may  have  sometimes  been 
1  for  it. 

roscopic  Structure— On  a  transverse  section  the  bark 
some  layers  of  cork  cells,  loaded  with  brown  colouring  matter 
3,  within  the  middle  zone  of  the  bark,  a  comparatively  thick 
sclerenchymatous  tissue.  Strong  liber  fibres  are  scattered 
the  interior  of  the  cortical  tissue,  but  are  not  distributed  so  as 
iredge-shaped  rays  as  met  with  in  liquorice.  In  the  latter  the 
lyme  (thick-walled  cells)  is  wanting.  These  differences  are 
:  to  distinguish  the  two  roots. 

Qical  Composition — ^The  concentrated  aqueous  infusion  of  the 
Abrus  has  a  dark  brown  colour  and  a  somewhat  acrid  taste 
nied  by  a  faint  sweetness.  When  it  is  mixed  with  an  alkaline 
of  tartrate  of  copper,  red  cuprous  oxide  is  deposited  after  a 
16 :  hence  we  may  infer  that  the  root  contains  sugar.  One  drop 
chloric  or  other  mineral  acid  mixed  with  the  infusion  produces 
bundant  tlocculent  precipitate,  which  is  soluble  in  alcohol.  If 
don  of  Abrus  root  is  mixed  with  a  very  little  acetic  acid,  an 
t  precipitate  is  likewise  obtained,  but  is  dissolved  by  an  excess, 
aviour  is  similar  to  that  of  glycyrrhizin  (see  p.  158). 
?lius  observed  so  long  ago  as  1827,  that  the  Itavt^  of  Abrus 
\  sweet  principle  similar  to  that  of  liquorice. 

I — The  root  has  been  used  in  the  place  of  liquorice,  for  which 
ur  opinion  a  very  bad  substitute. 

SETiE  MUCUN^. 

Li  jmhf^  Ttl  setfT ;  Cmchage,  Cmp-itch^  :  F.  Pois  A  gratttr,  Pois 

j)ouillieux ;  G.  Jiickborslen. 

inical  Origin— if i/rwwa  pruriens  DC.  (Dolichos  pruriens  L., 
urn  prurieM  Pers.,  Mucunn  prurita  Hook.),  a  lofty  climbing 
th  large,  dark  purple  papilionaceous  flowers,  and  downy  legumes 
nd  shape  not  unlike  those  of  a  sweet  pea,  common  throughout 
cal  regions  of  both  Africa,  India  and  America. 

ory — The  earliest  notice  we  have  found  of  this  plant  is  that  of 
►n,  who  in  his  Theater  of  Plants  published  in  1640,  names  it 
fwj  niliqud  hinmtd,  the  Hairy  Kidney-Beane  called  in  Zurrate 
rhere  it  groweth,  Couhagd*  It  was  subsequently  descrilx»d  by 
^6),  who  saw  the  plant  raised  from  West  Indian  seeds,  in  the 
»f  the  Hatton  family  in  Holbom.^      Rheede  figured  it  in  the 

ment  totke  Pkarmaeopctiaof  India,  man  reroarki—"  I  do  not  find  any  liquorice 

&69,  17.— The  author  baa  kindly  property  in  the  root,  eren  fr^ah,  hot  it  ia 

cimcna  of  the  root.     We  are  alao  Tery  strong  in  the  green  leaTea." 

for    aothantic    iiainple«    to    Mr.  *  Theae  names  and  the  following  are  also 

if  tba  Royal   Bi>tanieal  Garden,  applied  to  the  entire  |Hxla,  or  eren  to  th« 

1  to  Mr.  Freatoe  of  the  Botanical  plant, 

-iaidwi.     The  last  name«l  gentle.  >  Hitf.  Phnf.  i   S87. 
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Hortus  Malabaricus,^  and  it  was  also  known  to  Bumpliias  and  the  other 
()lder  botanists. 

The  employment  of  cowhage  as  a  vermifuge  originated  in  the  Wei 
Indies,  and  is  quite  unknown  in  the  East.  In  England  the  drug  bega 
to  attract  attention  in  the  latter  part  of  the  last  century,  when  it  la 
strongly  recommended  by  Bancroft  in  his  Natural  Hiatory  of  Omud 
(1769),  and  by  Chamberlaine,  a  surgeon  of  London,  who  published 
essay  ^  descriptive  of  its  effects  which  went  through  many  editioDi  ft. 
was  introduced  into  the  Edinburgh  Pharmacopoeia  of  1783,  and  into 
London  Pharmacopceia  of  1809.  At  the  present  day  it  has  been 
discarded  from  European  medicine,  but  has  been  allowed  a  place  in 
Pharmacopoeia  of  India  (1868). 

The  name  Cowhage  is  Hindustani,  and  in  the  modem  way  is  wril 
Kiwach  ;  the  corruption  into  Cow-itch  is  absurd.   Mucuna  is  the 
name  of  another  species  mentioned  in  1648  by  Marcgraf.* 

Description — The  pods  are  2  to  4  inches  long,  about  -^  of  an 
wide,  and  contain  4  to  6  seeds  ;  they  are  slightly  compressed  and  of 
dark  blackish  brown.     Each  valve  is  furnished  with  a  prominent 
running  from  the  apex  nearly  to  the  base,  and  is  densely  covered 
rigid,  pointed,  brown  hairs  measuring  about  ^  of  an  inch  in 
The  hairs  are  perfectly  straight  and  easily  detached  from  the  valves^ 
of  the  epidermis  of  which  they  risa     If  incautiously  touched, 
enter  the  skin  and  occasion  an  intolerable  itching. 

Microscopic  Structure — Under  the  microscope  the  hairs  are 
to  consist  of  a  single,  sharply  pointed,  conical  cell,  about  -^V  of  an 
in  diameter  at  the  base,  with  uniform  brownish  walls  5  mkioL 
which  towards  the  apex  are  slightly  barbed.     Occasionally  a  hair 
one  or  two  transverse  walls.     Most  of  the  hairs  contain  only  air ; 
show  a  little  <^ranular  matter  which  acquires  a  greenish  hue  on  ad< 
of  alcoholic  solution  of  perchloride  of  iron.     If  moistened  with 
acid,  no  structural  peculiarity  is  revealed  that  calls  for  remark, 
walls   however  are   somewhat  separated   into    indistinct    layers, 
presence  of  which  is  confirmed  by  the  refractive  power  displayed  by 
hairs  in  polarized  light 

Chemical  Composition — The  hairs  when  treated  with  sulpb 
acid  and  iodine  assume  a  dark  brown  colour.  Boiling  solution  of 
does   not   considerably   swell   or   alter  Ihem.      They   are   com; 
decolorized  by  concentrated  nitric  acid. 

Uses — Cowhage  is   administered  for  the  expulsion  of   in 
worms   especially  Ascaris  liuiibricaides  and  A,  vermicularU,  which 
eifects  by  reason  of  its  mechanical  structure.     It  is  given  mixed 
syrup  or  honey  in  the  form  of  an  electuary. 

The  root  and  seeds  are  reputed  medicinal  by  the  natives  of 
part  of  India.     The  pods  when  young  and  tender  may  be  cooked 
eaten. 


^  Tom.    viii.    tab.    35,    sub.    iioui.    ^Vui 
Curarui. 


*  On  the  etHcacy  of  Stisolobium  or 
hagCy  Lond.  2ud  e<l.,  1784. 
»  Hist.  Nat,  BrasU,  18. 
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^alaharica,  Fabii  Physostigmatis ;  Calabar  B(  an,  Ordeal  Bean  of  Old 
bar,  E*eri  Nut,  Chop-nut;  F.  Feve  de  Calabar;  G.  Calaharhohm. 

tanical  Origin — Physostigma  venenomm   Balfour,   a  perennial 
Bsembling  the  common  Scarlet  Runner  {PhaseoliLS  mvltijlai'us,  Lam.) 

gardens,  but  having  a  woody  stem  often  an  inch  or  two  thick, 
ig  to  a  height  of  50  feet  or  more.     It  grows  near  the  mouths  of 
ger  and  the  Old  Calabar  River  in  the  Gulf  of  Guinea. 
5  imported  seeds  germinate  freely,  but  the  plant  though  it  thVives 
isly  in  a  hothouse  has  not  yet,  we  believe,  flowered  in  Europe. 

already  been  introduced  into  India  and  Brazil  In  the  latter 
f  Dr.  reckolt,  late  of  Cantagallo,  has  raised  plants'  which  have 
ned  abundantly,  producing  racemes  of  about  30  flowers  each. 
It  from  the  axils  of  the  temate  leaves. 

5  flower,  which  is  fully  an  inch  across  and  of  a  purplish  colour,  has 
rm  of  PhcLseolus,  but  is  distinguished  from  that  genus  by  two 

characters,  namely  that  it  has  the  style  developed  beyond  the 

backwards  as  a  broad,  flat,  hooked  appendage,^  and  the  seeds  half 
aded  by  a  deeply  grooved  hilum. 

•tory — The  pagan  tribes  of  Tropical  Western  Africa  compel  per- 
ccused  of  witchcraft  to  undergo  the  ordeal  of  swallowing  some 
>le  poison.  One  of  the  substances  employed  in  this  horrid 
I  is  the  seed  under  notice,  w  hich  is  administered  in  substance  or 
form  of  emulsion,  or  even  as  a  clyster.  It  was  first  made  known 
land  by  Dr.  W.  F.  Daniell  about  tlie  year  1840,  and  subseijuently 
I  to  in  a  paper  read  by  him  before  the  Ethnolo«:ical  Society  in 
The  highly  poisonous  efl'ects  of  the  bean  were  observed  in  1855 
istison'  in  his  own  person,  and  in  1858  by  Shar{)ey,  who  admi- 
i  it  to  frogs. 

ore  the  seed  became  an  object  of  commerce,  it  was  regarded  by 
tives  with  some  mystery  and  was  reluctantly  parted  with  to 
mns.  It  was  moreover  cu8tomar\'  in  Old  Calabar  to  destrov  the 
irhenever  found,  a  few  only  being  reserved  to  supply  seeds  for 
I  purposes,  and  of  these  seeds  the  store  was  kept  in  the  custody 
native  chief.  In  1859,  the  Rev.  W.  C.  Thomson,  a  missionary 
West  Coast  of  Africa,  forwarded  the  plant  to  Professor  Balfour 
iburgh  who  described  it  as  the  tyiw  of  a  new  genus.* 
«er  of  Edinburgh  (about  1863  or  earlier)  discoven»d  the  .*«pecitic 
if  the  8t*ed  in  contracting  the  pupil,  when  the  alcoholic  extratt  is 
.  to  the  eye.  These  myotic  elfects,  counteracting  those  of  atropine 
oscyamine,  were  further  examined  by  G.  Harley,  A.  v«>n  (irafe, 
son,  Hulke,  Workman,  Woolcott,  Czermak,  Wells  and  many 
sperimenters  on  mammals  or  birds.    The  action  of  the  poi>on  when 

Bam^  of  the  gvaas,   from  ^^a,  a  '  Edinb.  Joum.  of  )i(d.  St-i^nee,  xx.  {\^!fS) 

vat  fiinu««l  oodtr  tht  uotiou  that       193  ;  Pkarm.  Jaum.,  xiv.  ^1^55)  470. 
nidji;^^  U  holUnc,  which  is  uot  the  *  Trans.  Roy.  Site.  </  Edinb.  xxii.  (1^61) 

305.    t.    16-17:  see  aliio  nuillon,   //i.<    tUs 
h.  yctei%U.  Joum.,  zl.  (lH4t*i)313.       PianUs,  iL  206.  tigg.  163-156. 
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taken  internally  was  found  rapidly  to  aflPect  the  cardiac  contractions  and 
finally  to  paralyze  the  heart. 

Description — The  fruit  of  Physostigma  is  a  dehiscent,  oblong  legnne 
about  7  inches  in  length,  containing  2  or^S  seeds.  The  latter,  common^ 
known  as  Calabar  Beans,  are  1  to  If  inches  long,  about  f  of  an  iodi 
broad,  and  |^  to  f  of  an  inch  in  thickness,  weighing  on  an  average  d 
twenty  seeds,  67  grains  each. 

They  have  an  oblong,  subreniform  outline,  one  side  being  straight  or 
but  slightly  incurved,  the  other  boldly  arched.  The  latter  is  marbdlqr 
a  broad  furrow,  \  of  an  inch  wide,  bordered  with  raised  edges,  viL 
running  from  the  micropyle,  which  is  a  small  funnel-shaped  depressioi, 
quite  round  the  opposite  end  of  the  seed.  In  the  middle  of  this  reiDut 
able  furrow  the  raphe  is  seen  as  a  long  raised  suture  running  froineol 
to  end.  The  surface  of  the  seed  is  somewhat  rough  but  has  a  dsE 
polish;  it  is  of  a  deep  chocolate  brown,  passing  into  a  lighter  tint* 
the  ridges  bordering  the  furrow.  The  latter  is  black,  dull,  and  findlf 
rugose. 

When  the  seed  is  broken  the  cotyledons  are  found  adherent  to  tbj 
testa,  with  a  large  cavity  between  them.     The  air  thus  included 
the  seeds  to  float  on  water,  but  they  sink  immediately  when 
After  digestion  for  some  hours  in  warm  water,  the  testa  having 
previously  cracked,  the  whole  seed  softens  and  swells  so  that  its 
ture  may  be  easily  studied.     Each  cotyledon  is  then  seen  to  be 
on  the  hilum-side  by  a  long  shallow  furrow,  at  one  end  of  which,! 
below  tlie  micropyle,  lies  tlie  plumule  and  radicle.     A  dark  brown  i 
membrane  constituting  part  of  the  testa,  surrounds  the  cotyledons. 

The  seeds  have  scarcely  any  taste,  or  not  more  than  an  ordinary  beii; 
nor  in  the  dry  state  have  they  any  odour.     After  being  boiled,  or  w^ 
their  alcoholic  tincture  is  evaporated,  an  odour  suggesting  cantharides 
developed. 

Microscopic  Structure — The  cotyledons  are  built  up  of  laiglf; 
globular  or  ovoid  cells,  those  of  the  outermost  layer  being  smaller  and 
rather  cubic  form.  This  parenchyme  is  loaded  with  starch  granules, 
quently  as  much  as  50  mkm.  in  diameter.  Their  interior  part  is 
distinctly  stratified  than  the  outer ;  the  hollow  centre  radiates  in  vi 
directions  around  the  axis  of  the  ovate  granule.  Polarized  light 
not  show  a  cross  as  in  other  more  globular  starch  granules,  but 
elliptic  curves  approaching  one  another  near  the  axis  of  the  granuk!^ 
Similar  starch  granules  are  commonly  met  with  in  the  seeds  of  Idf^ 
minoscp.  , 

In  the  Calabar  seeds  the  starch  is  accompanied  by  numerous  partickl 
of  albuminous  matter  becoming  distinctly  perceptible  by  addition  A 
iodine,  which  imparts  to  them  an  orange  coloration. 

The  shell  of  the  seed  is  built  up  of  four  different  layers  ;  the  pr^; 
vailing  layer  consists  of  very  long,  simply  cylindrical  cells,  densely  packet 
so  as  to  form  only  one  radial  row.  Tison  ^  has  endeavoured  to  ascertait 
in  what  anatomical  structure  of  the  seed  the  active  principle  is  lodged; 
and  he  has  arrived  at  the  conclusion  that  its  seat  is  the  granular  proUh 
plasmic  particles,  which  alone  acquire  an  orange  tint  by  the  actiimd 
weak  caustic  alkalis.  ; 

*  HUtoire  df  la   Fcvc  de  Calabar,  Paris,  1873.  38. 
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nical  Composition-^Jobst  and  Hesse  ^  proved  in  1863  that 
►nous  nature  of  Calabar  bean  depends  upon  an  alkaloid,  to  which 
^e  the  name  PhysoHtigmine,  It  is  obtained  by  the  method 
r  adopted  for  extracting  analogous  substances,  that  is,  by  preci- 
one  of  its  salts  from  en  aqueous  solution  by  bicarbonate  of 
and  dissolving  out  the  base  with  ether  or  benzol.     As  extracted 

chemists,  'physostigmine  is  an  amorphous  mass  of  decidedly 
reaction,  soluble  in  much  water  and  in  acids.  On  exposure  to 
the  solution  soon  becomes  red,  or  sometimes  intensely  blue,  a 
eoomposition  of  the  alkaloid  taking  place.  The  red  coloration 
a  be  observed  in  the  aqueous  infusion  of  a  few  cotyledons.  It 
rs  by  sulphuretted  hydrogen  or  sulphurous  acid,  but  returns  if 
lacing  agents  are  allowed  to  evaporate. 

B*  ascertained  (1867)  that  physostigmine  consists  of  C^^H^JPO* ; 
obtained  it  perfectly  colourless  and  tasteless,  softening  at 
using  at  45°  C,  but  not  supporting  a  heat  of  100**  C,  without 
sition,  which  is  manifested  by  a  red  coloration. 
^65,  V^  and  Leven  *  by  treating  the  powdered  unpeeled  seed  in 
le  same  way,  preparetl  an  alkaloid  which  they  called  Eserine. 
\  from  Hesse's  physostigmine  in  that  it  forms  colourless,  rhom- 
kbular  crystals*  of  a  bitter  taste,  melting  at  90**  C.  It  dissolves 
ether,  alcohol,  or  chloroform,  but  very  sparingly  in  water.  The 
?d  solution  is  alkaline,  and  reddens  by  exposure  to  the  air.  Eserine 

in  acids  and  neutralizes  them,  forming  soluble  (crystalline  ?) 
he  sulphate  dissolved  in  200  parts  of  water  affords  a  white  pre- 
srith  tannic  acid  or  iodohydrargjTate  of  potassium,  brown  with 
d  iodide  of  potassium  and  yellow  with  chloride  of  gold.  The  last- 
recipitate  rapidly  turns  brown,  the  solution  acquiring  a  red  tint. 

assumed  by  some  writers,  as  Tison,*  that  eserine  is  only  the 
D  of  physostigmine  ;  but  at  present  we  feel  hardly  warranted  in 
g  the  identity  of  the  two  substances. 

I  the  cotyledons  per  se,  cold  water  extracts  mucilage,  precipitable 
al  acetate  of  lead.  The  watery  infusion  contains  also  albumin, 
ay  be  coagulated  by  heat  or  by  alcohol  The  infusion  is  colour- 
.  not  re<lden  litmus,  nor  does  it  contain  sugar  in  appreciable  pro- 
a  few  drops  of  solution  of  potash  cause  it  to  assume  an  orange 
An  infusion  of  the  shell  of  the  seed  is  already  of  this  colour,  but 
3  intensified  by  caustic  alkali. 

^tyledons  yield  to  boiling  ether  i  to  ^  per  cent  of  fatty  oil,  and 
austion  by  ether  and  alcohol,  afford  to  cold  water  12  per  cent 
inous  and  mucilaginous  constituents.  The  projwrtion  of  starch 
:  to  Teidi  •  amounts  to  48  per  cent.,  the  albuminous  matter  to 

•  AnnalfH  tier  fjknn.  m.  Pkarm.  •  Chnnvtchf    Vnirrsurhung   tirr    Calabar^ 

115.  hohn^.  —  Inauguralachrift,     St.    Petcmburg 

41   ilJ»«7)  82;   Ch€m.  AVirj,  22  1867.— Teich  exhmustea  the  kernels  succes- 

',  1 49.  sively  with  ether,  mlcohol.  and  cold  water,  and 

t  RrnduM^  Ix.  (18C5)  1194.  then  transfomied  the  starch  into  sugar  by 

layer  of  New  York  obtaine<l  the  means  of   hydrochloric  aind.     The  |»n>por- 

^.    CalalMir    l)ean    as    an    almost  tion  of  sugar  was  then  calculated  acconling 

nasa  o«|iabIe  of  forming  crystal-  to  the  amount  of  protoxide  of  copper,  which 

(Amrri^in  Journ.  of  Pharm.^  it  Acparated  from  an  alkaline  solution  of  tar- 

17S.)     Hes!w  prepared  the  i«Mh>-  trate  of  copper.     We  calculate  the  albumi- 

^  of  phys'Mtigmine  in  a  crystal-  nons  matters  with  rrff  rence  to  Triek't  ana- 
lysis  which  provrd  the  keriirli  to  contain 

'*hap.  2.  .Vrtft  p*»r  c^nt.  of  nitrog»n. 
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23  per  cent  The  entire  seed  furnishes  3  per  cent  of  ash,  chiefly  phoa- 
phate  of  potash.  These  constituents  do  not  widely  differ  in  proportion  bm 
those  found  in  the  common  bean,  which  yields  23  to  25  per  cent,  of  albumi- 
nous matters  and  32  to  38  per  cent,  of  starch,  besides  1  to  3  per  cent  of  oil 

The  shells  of  Calabar  bean  are  stated  by  Fraser  to  be  by  no  mem 
devoid  of  active  principle. 

y^e  asserts  that  if  to  a  solution  of  eserine,  a  little  potash,  lime  or  car- 
bonate of  sodium  be  added,  there  is  developed  a  red  colour  which  mpiSj 
increases  in  intensity.  This  colour  is  transient,  passing  into  ydlot, 
green  and  blue.  If  chloroform  is  shaken  with  such  coloured  8olatioii,i 
takes  up  the  colour  ;  ether  on  the  other  hand  remains  uncoloured. 

Uses — Calabar  bean  has  been  hitherto  chiefly  employed  as  a 
ophthalmic  medicine,  for  the  purpose  of  contracting  the  pupil.  It  hi 
however  been  occasionally  administered  in  tetanus  and  in  neiualgie; 
rheumatic,  and  other  diseases. 

Adulteration — Other  seeds  are  sometimes  fraudulently  mixed  wii 
Calabar  beans.  We  have  noticed  in  particular  those  of  a  Mucum  uk 
of  the  Oil  Palm,  EUbxs  Gfuineensis  L.  The  slightest  examination  snffiM 
for  their  detection. 

KINO. 

Kino,  Gum  Kino,  East  Indian  Kino  ;  F.  and  G.  Kino, 

Botanical  Origin — Pterocarpus  Marsupiuvi  Boxb.,  a  handsome  1* 
40  to  80  feet  high,  frequent  in  many  parts  of  the  Indian  Peninsula 
also  in  Ceylon,  and  affording  a  valuable  timber.     In  the  Gov 
forests  of  the  Madras  Presidency,  it  is  one  of  the  reserved  trees,  the 
of  which  is  placed  under  restrictions. 

Ft.  indicus  Willd.,  a  tree  of  Southern  India,  the  Malayan  PeninsA 
and  the  Indian  and  Philippine  Islands,  is  capable  of  yielding  kino  andil 
the  source  of  the  small  supplies  of  that  drug  that  were  formerly  shippji 
from  Moulmein. 

Several  other  plants  afford  substances  bearing  the  name  of  Ki^ 
which  will  be  noticed  at  the  conclusion  of  the  present  article. 

History — The  introduction  of  kino  into  European  medicine  is 
to  Fothergill,  an  eminent  physician  and  patron  of  economic  botany 
the  last  century.  The  drug  which  Fothergill  examined,  was  brought  fit* 
the  river  Gambia  in  West  Africa  as  a  rare  sort  of  Dragon's  Blood, 
was  described  by  him  in  1757  ^  under  the  name  of  Grummi  f«4f>» 
astringens  GambieTise.  It  had  been  noticed  at  least  twenty  years  bcfiH 
as  a  production  of  the  Gambia,  by  Moore,  factor  to  the  Boyal  Aftic* 
Company,  who  says  that  the  tree  yielding  it,  is  called  in  the  MandinJ* 
language  Kane}  Specimens  of  this  tree  were  sent  to  England  in  1805  If 
the  celebrated  traveller  Mungo  Park,  and  recognized  some  years  later  H 
identical  with  the  Pterocarpus  eriiiaceus  of  Poiret. 

It  seems  probable  that  African  kino  continued  to  reach  England  fc 
some  years,  for  we  find  "  Gummi  nibrum  astringens'*  regularly  valued ii 
the  stock  of  a  Ix)ndon  druggist^  from  1776  to  1792. 

*  Medical  Observation  and  Inquiries,   i.  '  J.  Gumey  B^raii,  Plough  Court,  I^ 
(1757)  358.  bard  Street.— The  drug  was  priced  in  ITw 

*  Travels  into  the  Inland  Parts  of  Africa,  at  having  cost  Kk., — and  in  1790-W»^ 
by  Francis  Moore,  Iiond.  1737.  pp.  160.  209.  per  lb. 
267. 
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Duncan  in  the  Edinburgh  Dispensatory  of  1803,  while  asserting  that 
Hno  is  brought  to  tu/rom  Africa"  admits  that  some,  not  distinguishable 
>m  it,  is  imported  from  Jamaica.  In  a  later  edition  of  the  same  work 
811),  he  says  that  the  African  drug  is  no  longer  to  be  met  with,  and 
ludes  to  its  place  being  supplied  by  other  kinds,  as  that  of  Jamaica, 
Mi  imported  by  the  East  India  Company,  and  that  of  New  South  Wales 
irived  from  Eucalyptus  rmni/era.  It  will  thus  be  seen  that  at  the 
unineiicement  of  the  present  century  several  substances,  produced  in 
idely  distant  regions,  bore  the  name  of  Kino,  That  however  which  was 
rincipally  used  in  the  place  of  the  old  African  drug,  was  East  Indian 
jho,  the  botanical  origin  of  which  was  shown  by  Wight  and  by  Royle  ^ 
1841  16)  to  be  IHerocarpus  Marsupium  Koxb., — a  tree  which,  curiously 
iongh,  is  closely  allied  to  the  kino  tree  of  Tropical  Africa. 

This  is  the  drug  which  is  recognized  as  legitimate  kino  in  all  the 
rincipal  pharmacopoeias  of  Europe.  It  appears  to  have  been  first  pre* 
ired  for  the  European  market  in  the  early  part  of  the  present  century, 
d  a  plantation  of  the  East  India  Company  called  Anjarakaudy,  a  few 
liles  from  Tellicherry  on  the  Malabar  Coast ;  but  as  we  learn  from  our 
lend  Dr.  Cleghom,  it  was  not  grown  there  but  on  the  ghats  a  short 
[stance  inland 

Extraction — Kino  is  the  juice  of  the  tree,  dried  without  artificial 
eat'  As  it  exudes,  it  has  the  appearance  of  red  currant  jelly,  but 
irdens  in  a  few  hours  after  exposure  to  the  air.  In  the  Government 
tests  of  the  Malabar  Coast  whence  the  supplies  are  obtained,  permis- 
on  to  collect  the  drug  is  granted  on  payment  of  a  small  fee,  and  on 
Ml  understanding  that  the  tapping  is  perfonned  skilfully  and  without 
image  to  the  timber.  The  method  pursued  is  this : — A  perpendicular 
cision  with  lateral  ones  leading  into  it,  is  made  in  the  trunk,  at  the 
qC  of  which  is  placed  a  vessel  to  receive  the  outflowing  juice.  This 
lioe  soon  thickens,  and  when  sutiiciently  dried  by  exposure  to  the  sun 
id  air,  is  packed  into  wooden  boxes  for  exportation. 

Description — Malabar  kino'  consists  of  dark,  blackish-red,  angular 
igments  rarely  larger  than  a  pea,  easily  splitting  into  still  smaller 
eces  which  are  seen  to  be  perfectly  transparent,  of  a  bright  garnet 
le,  and  amorphous  under  the  micrpscope.  In  cold  water  they  sink,  but 
fftiaUy  dissolve  by  agitation  forming  a  solution  of  very  astringent  taste, 
id  a  i>ale  flocky  residue.  The  latter  is  taken  up  when  the  liquid  is 
ida  to  boil,  and  deposited  on  cooling  in  a  moi«  voluminous  form. 
iao  dissolves  almost  entirely  in  spirit  of  wine  ('838)  affording  a  dark 
ddish  solution,  acid  to  litmus  paper,  which  by  long  keeping  sometimes 
mmes  a  gelatinous  condition.  It  is  readily  soluble  in  solution  of 
astic  alkali,  and  to  a  large  extent  in  a  saturated  solution  of  sugar. 

Chemical  Composition — Cold  water  forms  with  kino  a  reddish 
lation,  which  is  at  first  not  altered  if  a  fragment  of  ferrous  sulphate  is 
Ided.  Bat  a  violet  colour  is  produced  as  soon  as  the  liquid  is  cautiously 
^ntralijEed.  This  can  be  done  by  diluting  it  with  common  water  (con- 
ining  bicarbonate  of  calcium)  or  by  adding  a  drop  of  solution  of  slightly 


I.  Jtntm.  r.  (184*5)  495.  pium  RoxK  on  the  Sij,air  Ghat,  Feb.  IS'^S 

^  Clt0tom^  ForeMs  and  (rardnui  of  Sou/h  wm     kindly    transniitttM    to    U5    by    Mr. 

Ih,    1SS1.    IS.— ahwi    fiom    infunnatiun  McItof   of   Ootacanamd.  -We    find    it    to 

miuucatfd  hj  him  orally.  agr««  with  oommenial  Kast  Indian  Kino. 
'  f*mt  lample  obtainMl  from  Pt.  Mamu- 
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alkaline  acetate  of  potassium.  Yet  the  fact  of  kino  developing  an  intense 
violet  colour  in  presence  of  aprotosalt  of  iron,  may  most  evidentiy  be  shown 
by  shaking  it  with  water,  and  iron  reduced  by  hydrogen.  The  filtered 
liquid  is  of  a  brilliant  violet  and  may  be  evaporated  at  100**  withoot 
turning  green ;  the  dried  residue  even  again  forms  a  violet  solation  wift 
water.  By  long  keeping  the  violet  liquid  gelatinizes.  It  is  decoloriied 
by  acids,  and  turns  red  on  addition  of  an  alkali,  whether  caustic  or  bictt- 
bonated.  Catechu,  as  well  as  crystallized  catechin,  show  the  same  belli- 
viour,  but  these  solutions  quickly  turn  green  on  exposure  to  air. 

Solutions  of  acids,  of  metallic  or  earthy  salts,  or  of  alkaline  chn>- 
mates  produce  copious  precipitates  in  an  aqueous  solution  of  kina 
Ferric  chloride  forms  a  dirty  green  precipitate,  and  is  at  the  same  time 
reduced  to  a  ferrous  salt.  Dilute  mineral  acids  or  alkalies  do  not  oocaaioi 
any  decided  change  of  colour,  but  the  former  give  rise  to  light  biowniak- 
red  precipitates  of  Kino-tannic  Acid,  By  boiling  for  some  time  n 
aqueous  solution  of  kino-tannic  acid,  a  red  precipitate,  Kino-rtdi  k 
separated. 

Kino  in  its  general  behaviour  is  closely  allied  to  Pegu  catechu  lai 
yields  by  similar  treatment  the  same  products,  that  is  to  say,  it  affonk 
Pyrocatechin  when  submitted  to  dry  distillation,  and  Frotocateehuie  Adi 
together  with  Phlorogludn  when  melted  with  caustic  soda  or  potash. 

Yet  in  catechu  the  tannic  acid  is  accompanied  by  a  considenbll! 
amount  of  catechin,  which  may  be  removed  directly  by  exhaustion  irift 
ether.  Kino,  on  the  other  hand,  yields  to  ether  only  a  minute  percenliCi 
of  a  substance,  whose  scaly  crystals  display  under  the  microscope  th 
character  of  Pyrocatechin,  rather  than  that  of  catechin,  which  crystalli«l 
in  prisms.  The  crystals  extracted  from  kino  dissolve  freely  in  cold  water; 
which  is  not  the  case  with  catechin,  and  this  solution  assumes  a  to 
green  if  a  very  dilute  solution  of  ferric  chloride  is  added,  and  turns  irf 
on  addition  of  an  alkali.  This  is  the  behaviour  of  catechin  as  well  as  of 
pyrocatechin ;  but  the  difference  in  solubility  speaks  in  favour  of  tin 
crystals  afforded  by  kino  being  pyrocatechin  rather  than  catechin. 

Pyrocatechin  having  been  met  with  in  tlie  fresh  leaves  of  the  Vu*- 
ginian  Creeper  (Avipelopsis  hederacca  Mich.),  we  thought  it  must  also 
occur  in  the  mother-plant  of  kino,  but  this  does  not  prove  to  be  the  caset 
no  indication  of  its  presence  being  perceptible  either  in  the  fresh  baAflf 
wood.^     Commercial  kino  yielded  us  13  per  cent,  of  ash. 

Commerce — The  quantity  of  true  kino  collected  in  the  Madm 
forests  is  comparatively  small,  probably  not  exceeding  a  ton  or  tw« 
annually.     The  drug  is  often  shipped  from  Cochin. 

Uses — Kino  is  administered  as  an  astringent.  It  is  said  to  be  used 
in  the  manufacture  of  wines,  and  it  might  be  employed  if  cheap  enoogk 
in  tanning  and  dyeing. 

*  We  have  to  thank  Mr.  Broughton  of  the  failed    to  obtain   any  indication    of  fft^ 

Cinchona  Plantations,  Ootacamund,  for  de*  catechin  by  the  tests  which  he  foood  V 

termining  this  point.     In  the  bark  almost  render  it  easily  evident  in  dry  kina 
saturated  with  rresh  liquid  kino,  he  utterly 
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Other  sorts  of  Kino. 


1.  Butea  KinOy  Butea  Guniy  Bengal  Kino,  PcUas  or  Ptdas  KuhOy 
tm  of  the  Polos  or  Dhak  Tree. 

This  is  an  exudation  from  Butea  frondom  Roxb.  (Leguminosce),  a  tree 
India  well  known  under  the  name  of  Palas  or  Dhak,  and  conspicuous 
its  splendid,  large,  orange,  papilionaceous  flowers.  According  to  Rox- 
r};h  it  flows  during  the  hot  season  from  natural  fissures  or  from  wounds 
ide  in  the  bark,  as  a  red  juice  which  soon  hardens  into  a  ruby- 
loured,  brittle,  astringent  gum. 

Authentic  specimens  of  this  kino  have  been  placed  at  our  disposal 
'  Mr.  Moodeen  Sherifif  of  Madras  and  by  Dr.  J.  Newton  of  Bellary. 
lit  received  from  the  first-named  gentleman  consists  of  flattish,  angular 
igments  (the  largest  about  \  an  inch  across)  and  small  drops  or  tears 

a  very  dark,  ruby -coloured  gum,  which  when  held  to  the  light  is  seen 
be  perfectly  transparent  The  flat  pieces  have  been  mostly  dried  on 
ives,  an  impression  of  the  veins  of  which,  they  retain  on  one  side,  while 
le  other  is  smooth  and  shining.  The  substance  has  a  pure  astringent 
tte  but  no  odour.  It  yielded  us  1*8  per  cent,  of  ash  and  contained 
1*5  per  cent,  of  water.  Ether  removes  from  it  a  small  quantity  of 
fToaUeekin.  Boiling  alcohol  dissolves  this  kino  to  the  extent  of  46  per 
nt ;  the  solution  which  is  but  little  coloured,  produces  an  abundant 
leyish-green  precipitate  with  perchloride  of  iron,  and  a  white  one  with 
selste  of  lead.  It  may  be  hence  inferred  that  a  tannic  acid,  probably 
Jio-tannic  acid,  constitutes  about  half  the  weight  of  the  drug,  the 
imainder  of  which  is  formed  of  a  soluble  mucilaginous  substance  which 
e  have  not  isolated  in  a  state  of  purity.  By  submitting  the  Butea 
ino  of  Mr.  Moodeen  Sheriff  to  dry  distillation  we  obtained  pyrocatechin. 

The  sample  from  Dr.  Newton  is  wholly  in  transparent  drops  and 
ilsctitic  pieces,  considerably  paler  than  that  just  described  but  of  the 
ime  beautiful  ruby  tint.  The  fragments  dissolve  freely  and  almost 
impletely  in  cold  water,  the  solution  being  neutral  and  exhibiting  the 
me  reactions  as  the  former  sample. 

Butea  kino,  which  in  India  is  used  in  the  place  of  Malabar  kino,  was 
Qg  confounded  with  the  latter  by  European  pharmacologists,  though 
ke  Indian  names  of  the  two  substances  are  quite  different  It  is  not 
Xainetl  exclusively  from  B.  frondosa  Roxb.,  the  allied  B.  superba  Roxb. 
Mi  B.  parvijlora  Roxb.  affording  a  similar  exudation. 

2.  A/ri4Xin  or  Cromhia  Kino — Of  this  substance  we  have  a  specimen 
>Uected  by  Daniell^  in  the  very  locality  whence  it  was  obtained  by 
loore  in  1733  (see  p.  170),  and  by  Park  at  the  commencement  of  the 
ftnent  century.  The  tree  yielding  it,  which  still  bears  the  Mandingo 
ame  Kano,  and  grows  to  a  height  of  40  to  50  feet,  is  Pterocarpus  rrina- 
tud  Poirtt,  a  native  of  Tropical  Western  Africa  from  Sen^ambia  to 
bgola  Tlie  juice  exudes  naturally  from  crevices  in  the  bark,  but  much 
Jwv  plentifully  by  incisions;  it  soon  coagulates,  becoming  deep  blood- 
^i  and  remarkably  brittle.  That  in  our  possession  is  in  very  small, 
>kiaiiig,  angular  fragments,  which  in  a  proper  light  appear  transparent 
k&i  of  a  deep  ruby  colour.   In  solubility  and  chemical  cliaracters,  we  can 

'  S<#  his  IMprr  On  tiU  Kino  Tree  of  WtA  Africa,  Pharm.  Joum.  xir.  (1855)  55. 
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trace  no  diflPerence  between  it  and  the  kino  of  the  allied  PL  Marmpium 
Roxb.  This  kino  does  not  now  find  its  way  to  England  as  a  regular  article 
of  trade.  From  the  statement  of  Welwitsch,  it  appears  that  the  Portu- 
guese of  Angola  employ  it  under  the  name  of  Sangiue  de  Drago} 

3.  Australian,  Botany  Bay,  or  Eucalyptus  Kino, — ^For  some  yean 
past,  the  London  drug  market  has  been  supplied  with  considerable  quafr 
tities  of  kino  from  Australia ;  in  fact  at  one  period  this  kino  was  tJie 
only  sort  to  be  purchased. 

As  it  is  the  produce  of  numerous  species  of  Eucalyptus,  it  is  nol 
surprising  that  it  presents  considerable  diversity  of  appearance.  Tb 
better  qualities  closely  agree  with  Pterocarpus  kino.  They  are  in  dsik 
reddish  brown  masses  or  grains,  which  when  in  thin  fragments  are  seei 
to  be  transparent,  of  a  garnet  red  hue  and  quite  amorphous.  The  s^ 
stance  is  mostly  collected  by  the  sawyers  and  wood-splittera  It  is 
found  within  the  trunks  of  trees  of  all  sizes,  in  flattened  cavities  cf 
the  otherwise  solid  wood  which  are  often  parallel  to  the  annual  riogl 
In  such  place  the  kino  which  is  at  first  a  viscid  liquid,  becomes  inspii- 
sated  and  subsequently  hard  and  brittle.  It  may  also  be  obtained  ii 
a  liquid  state  by  incisions  in  the  stems  of  growing  trees :  such  liqiiii 
kino  has  occasionally  been  brought  into  the  London  market;  &ii, 
a  viscid  treacle-like  fluid,  yielding  by  evaporation  about  35  per  oeii 
of  solid  kino.2 

Authentic  specimens  of  the  kino  of  16  species  of  Eucalyptus  la^j 
from  Australia  by  F.  von  MuUer,  have  been  examined  by  Wiesner 
Vienna.*  He  found  the  drug  to  be  in  most  cases  readily  soluble  iij 
water  or  in  spirit  of  wine,  the  solution  being  of  very  astringent  taskli 
The  solution  gave  with  sulphuric  acid  a  pale  red,  flocculent  precipitin 
oi  KiTiO'tannic  Acid ;  with  perchloride  of  iron  (as  in  common  kino)  aduslj 
greenish  precipitate, — except  in  the  case  of  the  kino  of  E.  obliqua  VEk 
(Stringy-bark  Tree),  the  solution  of  which  was  coloured  dark  violet 

Wiesner  further  states,  that  Eucalyptus  kino  contains  15  to  17  p* 
cent,  of  water, — that  it  aSbrds  a  mere  trace  of  ash,  and  no  sugar.   Il, 
some  sorts  a  little  Catechin  *  was  present,  and  in  all  Pyrocatediifk  ly 
contains  no  pectinous  matter,  but  in  some  varieties  a  gum  like  that 
Acacia,     In  one  sort,  the  kino  of  E,  gigantca  Hook.,^gum  is  so  abundiall 
that  the  drug  is  nearly  insoluble  in  spirit  of  wine. 

From  this  examination,  it  is  evident  that  the  better  varieties  of  Eocf 
lyptus  kino,  such  for  instance  as  those  derived  from  E,  rostrata  Schledi^ 
{Red  or  WTiite  Oum,  or  Flooded  Oum  of  the  colonists),  E.  corymbosa  Sm. 
(Blood-wood)  and  E.  citriodora  Hook.,  possess  all  the  useful  properties  oC 
Pterocarpus  kino  and  might  with  no  disadvantage  be  substituted  for  it 


*  Mcuieiras  e  Drogas  medidnaes  de  Afigola,  Vereines  ix.   (1871)   497;    PAarm,  Jt 
Lisbon,  1862,  37.  Atij?.  5,  1871.  102. 

*  Victoria  Exhibition,  1861. — Jurors'  Re-  *  In  our  opinion  this  is  doubtfii]. 

port  on  Class  3.  p.  59.  ^  Bentham  unites  this  species  to  E,  Mi^ 

*  ZtUschrift     dcs   bsUrreich,    Apotheker-  L'H^r  {Flor.  Austr.f  ill  204.) 
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Santalimnn  ruhrum,  Santalum  rubrum  ;  Red  Sanders  Wood,  Ruby 
Wood  ;  F.  Bois  de  Santal  rouge ;  G.  Rothes  Sandelholz, 

inical  Origin — Pterocarpus  sarUcdinus  Linn.  fiL — A  small  tree 
1  exceeding  3^  to  4  feet  in  girth  and  20  to  25  feet  in  height ;  it 
f  related  to  Ft.  Marsupium  Roxb.,  from  which  it  differs  chiefly 
g  broader  leaflets  always  in  threes.  It  is  a  native  of  the  soutliem 
the  Indian  Peninsula,  as  Canara,  Mysore,  Travancore  and  the 
idel  Coast.  The  districts  in  which  the  wood  is  at  present  chiefly 
I  are  the  forests  of  the  southern  portion  of  the  Kumool  Hills, 
ih  and  North  Arcot  (W.  and  N.W.  of  Madras).  The  tree  is  now 
ised  in  regular  plantations.^ 

wood  is  a  staple  article  of  produce,  and  the  felling  of  the  trees 
[y  controlled  by  the  forest  inspectors.  The  fine  trunk-wood  is 
valued  by  the  natives  for  pillars  in  their  temples  and  other 
[8,  as  well  as  for  turnery.  The  stumps  and  roots  are  exported 
[)e  as  a  dye-stuff,  mostly  from  Madras. 

tory — It  is  diflBcult  to  tell  whether  the  appellation  Red  Sandal- 
ed in  connexion  with  Yellow  and  White  Sandal-wood  by  some  of 
ier  writers  on  drugs,  was  intended  to  indicate  the  inodorous  dye- 
ider  notice  or  the  aromatic  wood  of  a  species  of  Santalum,  Yet 
arco  Polo  *  alludes  to  the  sandal-wood  imported  into  China,  and 
red  sandal  ("  Cendal  vermeil ")  which  grows  in  the  island  of 
tLTL  (Nicobar),  it  is  impossible  to  doubt  that  he  intended  by  this 
ime  some  such  substance  as  that  under  notice, 
jia  d'Orta  who  wrote  at  Goa  in  the  middle  of  the  16th  century, 
listinguished  the  fragrant  sandal  of  Timor  from  the  red  inodorous 
Tenasserim  and  the  Coromandel  Coast.  It  is  remarkable  that 
d  of  Pt,  santalinus  is  distinguished  to  the  present  day  in  all  the 
es  of  India  by  names  signifying  red-coloured  sandcd-wood,  though 
>ne  whatever  of  the  peculiarities  of  the  odorous  wood  of  Santalum. 
iders  Wood  was  formerly  supposed  to  possess  medicinal  powers  : 
e  now  disregarded,  and  it  is  retained  in  use  only  as  a  colouring 

ing  the  middle  ages,  it  was  used  as  well  as  alkanet  for  culinary 
8,  such  as  the  colouring  of  sauces  and  other  articles  of  food 
ce  in  England  between  1326  and  1399  was  very  variable,  but 
verage  exceeded  35.  per  lb.'  Many  entries  for  the  purchase  of 
iders  along  with  spices  and  groceries,  occur  in  the  accounts  of 
nastery  of  Durham,  a.d.  1530-34* 

(cription — The  wood  found  in  English  commerce  is  mostly  that 
lower  parts  of  the  stem  and  that  of  the  thickest  roots.  It 
in  the  market  in  ponderous,  irregular  logs,  rarely  exceeding  the 

lom«],  Rfpori  of  ths  Crms^rvaior  of  •  Rogers,     AyricuUurt     and     Prifts    in 

w  lS«9-70,  Madras,   1870,  pp.  8.  England,   1888,   L    831,   ii.  545,  Ac.— The 

for  figure  of  the  tree,  s<^  Flora  Ayerage  price  of  a  aheep  during  the  Mine 

of  Southern  India  of  the  same  period  was  about  \s.  6d, 

ib.  xxiL  *  Durham  HovMholdBook^Sufite^Socxeiy, 

iH-r.   Lirrt  de  Mara*  Polo,   680—  1844,  215  ;  alio  Pegge, /Vrm  o/ Cm ry,  Lond. 

M    Willd.  growa  in   the  adjacent  1780,  p.  xt. 
lalanda. 
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thickness  of  a  man's  thigh  and  commonly  much  smaller,  3, 4  or  5  feet  is 
length  ;  they  are  without  bark  or  sapwood,  and  are  externally  of  a  dark 
colour.  The  internal  wood  is  of  a  deep,  rich,  blood-red,  exhibiting  ii 
transverse  section,  zones  of  a  lighter  tint,  and  taking  a  fine  polish. 

At  the  present  day,  druggists  generally  buy  the  wood  rasped  inti 
small  chips,  which  are  of  a  deep  reddish-brown  hue,  tasteless  and  oealj 
without  odour. 

Microscopic  Structure — The  wood  is  built  up  for  the  greater  put  j 
of  long  pointed  cells,  having  thick  walls  (libriform).  Through  tin 
ligneous  tissue,  there  are  scattered  small  groups  of  very  large  vessds.  Ii 
a  direction  parallel  to  the  circumference  of  the  stem,  there  are  lessooloonlj 
small  parenchymatous  layers,  running  from  one  vascular  bundle  to  a^j 
other.  The  whole  tissue  is  finally  traversed  by  very  narrow  medaUof I 
rays,  which  are  scarcely  perceptible  to  the  unaided  eye.  The  pareodf  j 
matous  cells  are  each  loaded  with  one  crystal  of  oxalate  of  calciiii^] 
which  are  so  large  that,  in  a  piece  of  the  wood  broken  longitudinally,! 
may  be  distinguished  without  a  lens.  The  colouring  matter  is  coi 
especially  in  the  walls  of  the  vessels  and  the  ligneous  cells. 

Chemical  Composition — Cold  water  or  fatty  oil  (almond  or 
abstracts  scarcely  anything  from  the  wood,  and  hot  water  but  veiy 
On  the  other  hand,  ether,  spirit  of  wine,  alkaline  solutions,  or  concent 
acetic  acid,  readily  dissolves  out  the  colouring  matter.     Essential  (rilii 
bitter  almond  or  clove  take  up  a  good  deal  of  the  red  substance;  thtfl 
turpentine  none  at  all.     This  resinoid  substance  termed  SaiUalic  Adii 
Santalin}  is  said  to  form  microscopic  prismatic  crystals  of  a  fine 
colour,  devoid  of  odour  and  taste,  fusing  at  104*^  C,  insoluble  in  watffl 
neutralizing  alkalis  and  forming  with  them  uncrystallizable  salts. 

Weidel  (1870)  exhausted  the  wood  with  boiling  water,  containiogl 
little  potash,  and  obtained  by  means  of  hydrochloric  acid  a  red  pi 
tate,  which  was  redissolved  in  boiling  alcohol  and  then  furnished 
less  crystals  of  Santal,  C^H^O*.     They  are  devoid  of  odour  or  taste, 
soluble   in   water,  benzol,   chloroform,   bisulphide   of  carbon,  and 
sparingly  in  ether.     Santal  yields  with  potash  a  faintly  yellow  soli 
which  soon  turns  red  and  green.     The  wood  aflforded  Weidel  not 
than  3  per  mille  of  santal. 

By  exhausting  the  wood  with  ether,  a  red  powder  having  a  green 
in  reflected  light,  is  obtained,  which,  when  melted  with  potash,  prodi 
Resorcin  (see  art.  Galbanum)  and  Pyrocatechin  (p.  172).  Red  Sanders  W(i 
yielded  us  of  ash  only  08  per  cent. 

Commerce — In  the  official  year  1869—70,  Red  Sanders  Wood 
duced  to  the  Madras  Government  a  revenue  of  26,015  rupees  (£2,601) 
The  quantity  taken  from  the  forests  was  reported  as  1,161,799  ft. 

Uses — Red  Sanders  Wood  is  scarcely  employed  in  pharmacy  ex( 
for  colouring  the  Compound  Tincture  of  Lavender ;  but  it  has  nume 
uses  in  the  arts. 

»  (Imolin,  Chcmistrii,  xvi.  (1864)  259  ;  the       the  formula  C"H»*0  points  out  tlittili 
formula  asaij^ned  to  .SHJitalic  acid  (C'^1I''*0^)       be  allied  to  alizarin,  C^-^U'K)*. 
appears  to  be  doubtful.   Weidel  in  proposing 
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BALSAMUM  TOLUTANUM. 

Balsam  of  Tolu  ;  F.  Baume  de  Tolu;  G.  ToMtaham. 

anical  Origin — Myroxylon  Tcluifera  H  B  KL  {Toluifera  Bal- 
Miller,  Myrospermum  tolui/erum  A.  Kich.),^  an  elegant  and 
ergreen  tree  with  a  straight  stem,  often  as  much  as  40  to  60  feet 
e  ground  to  the  first  branch.  It  is  a  native  of  Venezuela  and 
ranada, — probably  also  of  Ecuador  and  Brazil. 

tory — ^The  first  published  account  of  Balsam  of  Tolu,  is  that  of 
nish  physician  Monardes,  who  in  his  treatise  on  the  productions 
nTest  Indies,  which  in  its  complete  form  first  appeared  at  Seville 
V*  relates  how  the  early  explorers  of  South  America  observed 

Indians  collected  this  drug  by  making  incisions  in  the  trunk 
ree.     Below  the  incisions  they  affixed  shells  of  a  peculiar  black 

receive  the  balsam,  which  being  collected  in  a  district  near 
na  called  Tolu,  took  its  name  from  that  place.  He  adds  that  it 
I  esteemed  both  by  Indians  and  Spaniards,  that  the  latter  buy  it 
h  price,  and  that  they  have  lately  brought  it  to  Spain,  where  it 
dered  to  be  as  good  as  the  famous  Balsam  of  Mecca, 
pecimen  agreeing  with  this  description,  was  given  to  Clusius  in 
f  Morgan,  apothecary  to  Queen  Elizabeth,  but  the  drug  was 
J  not  common  till  a  much  later  period.  In  a  price-list  of  drugs 
at  Giessen  in  1614,  we  find  Balsamum  Hispanicum  and  B,  Indi- 
ud  in  a  similar  list  emanating  from  the  city  of  Basle  in  1647, 
cum  album,  B,  Peruviannm  and  B,  sicnim, — the  last  with  the 
tory  words — "  irockner  Balsam  in  der  Kilrhsen,^  Some  of  these 
loubtless  refer  to  the  drug  under  notica 

o  the  tree,  of  which  Monardes  figured  a  broken  pod,  leaflets  of 
ed  1758,  exist  in  Sloane's  herbarium.  Humboldt  and  Bonpland 
in  several  places  in  New  Granada  during  their  travels  (1799 — 
bnt  succeeded  only  in  gathering  a  few  leaves.  Among  recent 
rs,  Warszewiez,  Triana,  Sutton  Hayes,  and  Seemann  were 
u\  only  in  obtaining  leaves.  Weir  in  1863  was  more  happy, 
causing  a  large  tree  of  nearly  2  feet  diameter  to  be  felled, 
cured  good  herbarium  specimens  including  pods,  but  no 
Owing  to  this  tree  having  been  much  wounded  for  balsam, 
f^e  and  fruits  were  singularly  small  and  stunted,  and  its  branches 
irn  with  lichena 

:  which  botanists  had  failed  to  do,  has  been  accomplished  bv  an 
ogist,  Mr.  Anton  Goering,  who  travelling  in  Venezuela  to  collect 
id  insects,  made  it  a  special  object  at  the  ur^^ent  request  of  one 
L),  to  procure  complete  specimens  of  the  Balsam  of  Tolu  tree. 


mor  Baillon  ii  in  fkrour  of  discard- 
DIM  Mifrojcyhn  for  the  older  grnuH 

oritfiiuilljr  foaodt^  on  Ttry  irn- 
itfiimli  but  which  recent  iuresti- 
xf  ahown  to  b«  identical  with  it. 
ke  changi^  of  names  may  be  jiuti- 
•  itrict  rulet  of  priority,  we  aro  of 
at  at  )»rMent  it  would  be  fraught 

of  inoooTtnienoe  than  advantage. 
dd  Is  eom$  que  m   traen  tU 


ntwftms  Indicu  occidmtales,  cap.  del  Balsamo 
de  Tolu. 

•  The  lista  here  referred  to  are  Metficinr- 
tariffs^  and  are  in  the  library  of  the  British 
MuHeum,   bound  together    in    one    volume 

('-.-).     They  include  Gieaaen  (or  Schwein* 

furtn  1814,  Bremen  1644,  lUale  1847, 
Koatock  1659,  Qaedlinburg  1665,  Frankfort 
on  Main  1689. 
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By  dint  of  much  perseverance  and  by  watching  for  the  proper  season, 
Mr.  Goering  obtained  in  December  1868,  excellent  flowering  specimens 
and  young  fruits,  and  subsequently  mature  seeds  from  which  plants  have 
been  raised  in  England,  Ceylon  and  Jav6u 

Extraction — The  most  authentic  information  we  possess  on  this 
subject  is  derived  from  Mr.  John  Weir,  plant  collector  to  the  Boyil 
Horticultural  Society  of  London,  who  when  about  to  undertake  a 
journey  to  New  Granada  in  1863,  received  instructions  to  visit  tha 
locality  producing  Balsam  of  Tolu.  After  encountering  considenbb 
difficulties,  Mr.  Weir  succeeded  in  observing  the  manner  of  collecting 
the  balsam  in  the  forests  near  Plato,  on  the  right  bank  of  the  Magdalena. 
Mr.  Weir's  information  ^  may  be  thus  summarized : — 

The  balsam  tree  has  an  average  height  of  70  feet  with  a  straight  tmnk, 
generally  rising  to  a  height  of  40  feet  before  it  branches.  The  balsam  ii 
collected  by  cutting  in  the  bark  two  deep  sloping  notches,  meeting  ab 
their  lower  ends  in  a  sharp  angle.  Below  this  V-shaped  cut,  the  \fA 
and  wood  is  a  little  hollowed  out,  and  a  calabash  of  the  size  and  stuje 
of  a  deep  tea-cup  is  fixed.  This  arrangement  is  repeated,  so  that  ii 
many  as  twenty  calabashes  may  be  seen  on  various  parts  of  the  sami 
trimk.  When  the  lower  part  has  been  too  much  wounded  to  give  spiCB 
for  any  fresh  incisions,  a  rude  scafifold  is  sometimes  erected,  and  a  net 
series  of  notches  made  higher  up.  The  balsam-gatherer  goes  from  tiM 
to  time  roimd  to  the  trees  with  a  pair  of  bags  of  hide,  slung  over  (ha 
back  of  a  donkey,  and  empties  into  them  the  contents  of  the  calabashA 
In  these  bags  the  balsam  is  sent  down  to  the  ports,  where  it  is  transfeml 
to  the  cylindrical  tins  in  which  it  reaches  Europe.  The  bleeding  of  (h 
trees  goes  on  for  at  least  eight  months  of  the  year,  causing  them  ulti- 
mately to  become  much  exhausted,  and  thin  in  foliage. 

In  some  districts,  as  we  learn  from  another  traveller,  it  is  customary 
to  let  the  balsam  flow  down  the  trunk  into  a  receptacle  at  its  base,  fonned 
of  the  large  leaf  of  a  species  of  Galathea. 

From  the  observations  of  Mr.  Weir,  it  appears  that  the  balsam  tiee 
is  plentifully  scattered  throughout  the  Montana  around  Plato  and  other 
small  ports  on  the  right  bank  of  the  Magdalena.  He  states  that  he  saw 
at  least  1,500  lb.  of  the  drug  on  its  way  for  exportation.  From  another  ■ 
source,  we  know  that  it  is  largely  collected  in  the  valley  of  the  Sinn,  and  j 
in  the  forests  lying  between  that  river  and  the  Cauca.  None  is  coUectol  \ 
in  Venezuela. 

Description — Balsam  of  Tolu  freshly  imported,  is  a  light  brown, 
slow-flowing  resin,  soft  enough  to  be  impressible  with  the  finger,  but  not 
viscid  on  the  surface.  By  keeping,  it  gradually  hardens  so  as  to  be 
brittle  in  cold  weather,  but  it  is  easily  softened  by  the  warmth  of  tha 
hand.  Thin  layers  show  it  to  be  quite  transparent  and  of  a  yellowiak 
brown  hue.  It  has  a  very  agreeable  and  delicate  odour,  suggestive  of 
benzoin  or  vanilla,  especially  perceptible  when  the  resin  is  warmed,  oi 
when  its  solution  in  spirit  is  allowed  to  evaporate  on  paper.  Its  taste  ia ; 
slightly  aromatic  with  a  barely  perceptible  acidity,  though  its  alcoholia  ^ 
solution  decidedly  reddens  litmus. 

In  very  old  specimens,  such  as  those  which  during  the  last  centmj 
reached  Europe  in  little  calabashes  of  tlie  size  and  shape  of  an  onagl^  j 

1  Joum.  of  the  R,  Hort.  Soc.,  Mty  1864  ;  Pharm.  Joum.  vi.  (1866)  Sa 
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Bam  is  brittle  and  pulverulent,  and  exhibits  when  broken  a 
tg,  crystalline  surface.  This  old  balsam  is  of  a  fine  deep  amber 
i  superior  fragrance. 

SQ  balsam  of  Tolu  is  pressed  between  two  warmed  plates  of  glass 
obtain  it  in  a  thin  even  layer,  and  then  examined  with  a  lens,  it 
I  an  abundance  of  crystals  of  cinnamic  acid.  Balsam  of  Tolu 
s  easily  and  completely  in  glacial  acetic  acid,  acetone,  alcohol, 
•rm  or  solution  of  caustic  potash ;  it  is  less  soluble  in  ether, 
at  all  in  volatile  oils,  and  not  in  benzol  or  bisulphide  of  carbon. 
ition  in  acetone  is  devoid  of  rotatory  power  in  polarized  light. 

cmical  Composition — The  balsam  consists  partly  of  an 
yuB  resin,  not  soluble  in  bisulphide  of  carbon,  which  is  supposed 
le  same  as  the  dark  resin  precipitated  by  the  bisulphide  from 
Df  Peru.  Scharling  (1856)  assigned  the  fonnula  C"H»0*,  to  that 
iie  balsam  which  is  soluble  in  potasL 

blu  balsam  is  boiled  with  water,  it  yields  to  it  an  acid  which 
Iff  to  Carles  ^  is  simply  Cinnamic  Acid,  and  not  as  was  formerly 
r,  a  mixture  of  this  acid  with  benzoic  acid.  The  acid  may  also 
ved  by  boiling  bisulphide  of  carbon. 

n  distilling  the  balsam  with  water,  it  affords  1  per  cent,  of 
Q^m^\  boiling  at  about  170^0.  This  liquid  rapidly  absorbs 
from  the  air.  By  destructive  distillation,  the  balsam  affords  the 
bstances  as  those  obtainable  from  balsam  of  Peru,  among  which 
ind  Styrol  have  been  observed.  Cinnamem  and  styracin  are  not 
in  balsam  of  Tolu. 

imerce — ^The  balsam  is  exported  from  New  Granada,  packed  in 
sal  tins  holding  about  10  )b.  each.  The  quantity  shipped  from 
ATta  in  1870  was  2,002  !b. ;  in  1871,  2,183  lb. ;  in  1872,  1,206  lb. 

8 — Balsam  of  Tolu  has  no  important  medicinal  properties.  It 
J  used  as  an  ingredient  in  a  pleasant-tasting  syrup  and  in 

Iteration — We  have  twice  met  with  spurious  balsam  of  Tolu, 
oeither  instance  did  the  fraudulent  drug  bear  any  great  resem- 
o  the  genuine. 

phony  which  might  be  mixed  with  the  balsam,  can  be  detected 
phide  of  carbon  which  dissolves  it,  but  removes  from  the  pure 
inly  the  cinnamic  acid. 


BALSAMUM  PERUVIANUM. 

mum  Indieum  nigrum  ;  Balsam  of  Peru ;  F.  Baums  de  Pirau, 
Baume  de  San  Salvador  ;  G.  Perubalsam. 

inical  Origin — Myroxylon  Pereirw  Klotzsch  {Myrospermum 
Boyle),'  a  tree  attaining  a  height  of  about  50  feet,  and  tJirowing 
ading,  ascending  branches  at  G  to  10  feet  from  the  ground.' 


.  dM  Pkmnm,  ziz.  (1874)  112.  bMn  transUted  '*  Mtrroxylon  SanMmatfn»e^'* 

n—  '*Mfrmp€rmum  of  SonmmaU"      and  nsed  in  some  pharmacological  worka  ; 
ih*  tvat  proriiionallj  br  Pereira      bat  it  is  not  admitted  by  botanists. 
MM  ht  eoski  not  identiiy  hiarery  '  We  art  not  yet  prepared  to  accept  tha 

■OM  wHli  fliv  kaown  apaciaa,  baa      opinion  of  Prof.  Baillon,  tbat  Jf.  P^rtwm  ia 

N   2 
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It  is  found  in  a  small  district  of  the  State  of  Salvador  in  Centnd 
America  (formerly  part  of  Guatemala),  lying  between  IS^'-SS  and  14M0 
N.  lat.,  and  89"*  and  89''*40  W.  long.,  and  known  as  the  Costa  dd  Balsam 
or  Balsam  Coast  The  trees  grow  naturally  in  the  dense  forests ;  ihm 
from  which  the  balsam  is  obtained  are,  if  in  groups,  sometimes  enclosei 
in  other  cases  only  marked,  but  all  have  their  distinct  owners.  Thgr 
are  occasionally  rented  for  a  term  of  years,  or  a  contract  is  matte  ftr 
the  produce  of  a  certain  number. 

The  principal  towns  and  villages  around  which  balsam  is  prodoced, 
are  the  following : — Juisnagua,  Tepecoyo  or  Coyo,  Tamanique,  CMItiui- 
pan,  Talnique,  Jicalapa,  Teotepeque,  Comasagua  and  Jayaque.  All  ^ 
lands  on  the  Balsam  Coast  are  Indian  Reservation  Lands. 

The  Balsam  of  Peru  tree  was  introduced  in  1861  into  Ceylon,  whoe 
it  flourishes  with  extraordinary  vigour. 

History — As  in  the  case  of  Balsam  of  Tolu,  it  is  to  Monardes  d 
Seville  that  we  are  indebted  for  the  earliest  description  of  the  drag  under 
notice.  In  a  chapter  headed  Del  Balsamo}  he  states  that  at  the  timek 
wrote  (1565)  the  drug  was  not  new,  for  that  it  had  been  received  into 
medicine  immediately  after  the  discovery  of  New  Spain.  As  the  e» 
quest  of  Guatemala  took  place  about  1524,  we  may  conclude  that  tb 
balsam  was  introduced  into  Europe  soon  afterwards. 

Monardes  further  adds,  that  the  balsam  was  in  such  high  estimatioil 
that  it  sold  for  10  to  20  ducats  (£4  10^.  to  £9)  the  ounce ;  and  that  i^ 
taken  to  Home,  it  fetched  even  100  ducats  for  the  same  quantity.  Hi] 
inducement  of  such  enormous  prices  brought  plenty  of  the  drug  to  £aiofik{ 
and  its  value,  as  well  as  its  reputation,  was  speedily  reduced. 

The   description  given  by   Monardes  of  extracting  the  balsam  If  | 
boiling  the  chopped  wood  of  the  trunk  and  branches,  raises  adoubtail9| 
whether  the  drug  he  had  in  view  was  exactly  that  now  known ;  tatbl 
never  was  in  America,  and  may  have  been  misinformed.     Evidence  tW 
our  drug  was  in  use,  is  afforded  by  Diego  Garcia  de  Palacio,  who  in  li 
capacity  of  Auditor  of  the  Eoyal  Audiencia  of  Guatemala,  wrote  anaccaai] 
to  Philip  II.  king  of  Spain,  describing  the  geography  and  production8iE| 
this  portion  of  his  majesty's  dominions.     In  this  interesting  dociunflAJ 
which  bears  date  1576  and  has  only  recently  been  published,*  M**j 
tells  the  king  of  the  great  balsam  trees  of  Guaymoco  and  of  the  coasts' 
Tonala,'  and  of  the  Indian  method  of  promoting  the  exudation  of 
balsam  by  scorching  the  trunk  of  the  tree.     Prior  to  the  conquest  of  fl*j 
country  by  the  Spaniards  and  for  a  short  time  after,  balsam  formed  p**] 

•pecifically  identical  with  M.  Toluifera,  though  we  admit  they  are  very  doaely  lebtA 
According  to  our  observations,  the  two  trees  exhibit  the  following  differences  : — 


M.    Tolui/era. 

Trunk  taU  and  bare,  branching  at  40 
to  60  feet  from  the  ground,  and  forming 
a  roundish  crown  of  foliage. 

Racemes  dense,  3  to  44  inches  lone. 

Legume  scarcely  narrowed  towar£  the 
stalk-end. 

*  Occurring  in  the  first  book  of  the  work 
quoted  at  p.  177  note  2,  which  was  published 
separately  at  Seville  in  1^5. 

^  Squier,  Documents  and  Relations  con- 
ctmifCg  the  Discovery  and  Conquest  of 
Ameriea^  New  York,  1859. 


M,  Perevne, 
Trunk  throwing  off  uoending  biaiebtf 
at  6  to  10  feet  from  the  ground. 

Racemes  loose,  6  to  7  inches  long. 
Legume  much  narrowed  towaitU  tk 
stalk-end. 

'  The  ancient  name  of  the  Balitm 
Guaymoco  is  a  village  between  ^— 
and  San  Salvador.     The  pillan  of  wool 
Myroxylon  in  the  church,  are  peihap^r 
Siguier,  the  very  same  as  thoM 
with  admiration  by  Palacio. 
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the  tribute  paid  to  the  Indian  chiefs  of  Cuscatlan,  to  whom  it  was 
Mented  in  curiously  ornamented  earthen  jars. 

The  idea  of  great  virtues  attaching  to  the  balsam,  is  shown  by  the 
rt  that  in  consequence  of  representations  made  by  missionary  priests 
Central  America^  Pope  Pius  V.  granted  a  faculty  to  the  Bishops  of 
t  Indies,  permitting  the  substitution  of  the  balsam  of  Guatemala  for 
ftt  of  Egypt,  in  the  preparation  of  the  chrism  used  in  the  Roman 
Aholic  Church.  This  document  bearing  date  August  2,  1571,  is  still 
eserved  in  the  archives  of  Guatemala.^ 

In  the  16th  century,  the  balsam  tree  grew  in  the  warm  regions  of 
inaco  and  Chiapan  in  Mexico,  whence  it  was  introduced  into  the 
nous  gardens  of  Hoaxtepec  near  the  city  of  Mexico,  described  by 
irtes  in  his  letter  to  Charles  V.  in  1522.' 

A  rude  figure  of  the  tree,  certainly  a  Myroxylon  and  probably  the 
ecies  under  notice,  was  published  in  the  Tlusaurus  Serum  Mediearum 
imp  HispanicR  of  Hernandez.' 

The  exports  of  Guatemala  being  shipped  chiefly  at  Acajutla,  were 
rmerly  carried  to  Callao,  the  port  of  Lima,  whence  they  were  trans- 
itted  to  Spain,  This  circumstance  led  to  the  balsam  acquiring  the 
iileading  name  of  Peru,  and  in  part  to  the  notion  that  it  was  a  produc- 
(m  of  South  America. 

The  history  of  Balsam  of  Peru  was  much  amplified  by  a  communica- 
m  of  the  late  Dr.  Charles  Dorat  of  Sonsonate,  Salvador,  in  1860  to  the 
wneriean  Journal  of  Pharmacy^  and  by  still  further  information  accom- 
mied  by  drawings  and  specimens,  transmitted  to  one  of  us  in  1863/ 

Extraction  of  the  Balsam — Earlv  in  November  or  December,  or 
ler  the  last  rains,  the  stems  of  the  balsam  trees  are  beaten  with  the 
ick  of  an  axe,  a  hammer  or  other  blunt  instrument,  on  four  sides,  a 
miUr  extent  of  bark  being  left  unbruised  between  the  parts  that  are 
saten.  The  bark  thus  injured  soon  cracks  in  long  strips,  and  may  be 
sfly  pulled  ofil  It  is  sticky  as  well  as  the  surface  below  it,  and  there 
a  alight  exudation  of  fragrant  resin  but  not  in  sufficient  quantity  to 
\  worth  collecting.  To  promote  an  abundant  flow,  it  is  customary  five  or 
K  days  after  the  beating,  to  apply  lighted  torches  or  bundles  of  burning 
mkI  to  the  injured  bark,  whereby  the  latter  becomes  charred  About 
week  later,  the  bark  either  drops  or  is  taken  off,  and  the  stem  commences 
exude  the  balsam.  This  is  collected  by  placing  rags  (of  any  kind  or 
lour;,  so  as  entirely  to  cover  the  bare  wood.  As  these  rags  in  the  course 
aome  days  become  saturated  with  the  exudation,  they  are  collected, 
rown  into  an  earthen  vessel  of  water,  and  gently  boiled  and  stirred 
itil  they  appear  nearly  clean,  the  balsam  separating  and  sinking  to  thu 
>ttom.  This  process  goes  on  for  some  hours,  the  exhausted  rags  being 
}m  time  to  time  taken  out,  and  fresh  ones  thrown  in.  As  the  rags  are 
moved  they  are  wrung  out  in  a  sort  of  rope  bag,  and  the  balsam  so  saved 
added  to  the  stock.  When  the  boiler  has  cooled,  the  water  is  decanted, 
d  the  balsam  is  poured  into  kcomatts  or  gourds,  ready  for  the  market 

The  Indians  work  a  tree  a  second  year,  by  bruising  the  bark  that  was 
\  untouched  the  previous  year.     As  the  bark  is  said  to  be  renewed 

It  Barbefooixl  ineiUntoin  the  orif^inal  *  Rome  182S  ;  2nd  fd.  1651. 

tia  ta  Fi^rrm.  Jourm.  ii.  (18«1)  447.  «  Hanbary   in  Fharm,  J<mrm.  r.  (1864) 

ClariipfOk    BuL    of    Mexico^    English  241.  816. 
M.,  i.  a7S7)p|>.  82.  879. 
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in  the  short  space  of  two  years,  it  is  possible  to  obtain  from  the  same 
tree  an  annual  yield  of  balsam  for  many  years,  provided  a  few  yean  of 
rest  be  occasionally  allowed.  Clay  or  earth  is  sometimes  smeared  over 
the  bared  wood. 

The  trees  sometimes  exude  spontaneously,  a  greenish  gom-iean  d 
slightly  bitter  taste,  but  totally  devoid  of  balsietmic  odour.  It  has  beei 
analysed  by  Attfield  (see  opposite  page). 

Secretion  of  the  Balsam — No  observations  have  yet  been  nude 
as  to  the  secretion  of  the  balsam  in  the  wood,  or  the  part  that  is  played 
by  the  operation  of  scorching  the  bark.  Neither  the  unscorched  m 
nor  the  wood,  as  we  have  received  them,  possesses  any  aromatic  odour. 

The  old  accounts  speak  of  a  very  fragrant  resin,  far  more  valoiUe 
than  the  ordinary  balsam,  obtained  by  incisions.  We  have  made  mflf 
inquiries  for  it,  but  without  the  least  success.  Such  a  resin  is  etei^ 
obtainable  from  the  trunk  of  M.  Toluifera, 

Description — Balsam  of  Peru  is  a  liquid  having  the  appearance  ef 
molasses  but  rather  less  viscid.  In  bulk  it  appears  blacl^  but  whs 
examined  in  a  thin  layer,  it  is  seen  to  be  of  a  deep  orange  brown  lai 
perfectly  transparent.  It  has  a  balsamic,  rather  smoky  odour,  which! 
fragrant  and  agreeable  when  the  liquid  is  smeared  on  paper  and  wannei 
It  does  not  much  affect  the  palate,  but  leaves  a  disagreeable  bamiil 
sensation  in  the  fauces. 

The  balsam  has  a  sp.  gr.  of  1'15  to  1*16.  It  may  be  exposed  totb 
air  for  years  without  undergoing  alteration  or  depositing  crystals.  Kb 
not  soluble  in  water,  but  yields  to  it  a  little  cinnamic  and  traces  i 
benzoic  acid  ;  from  6  to  8  parts  of  crystallized  carbonate  of  sodium  m 
required  to  neutralize  100  parts  of  the  balsam.  It  is  but  partiaDf 
and  to  a  small  extent  dissolved  by  dilute  alcohol,  benzol,  ether  or 
essential  or  fatty  oils,  not  at  all  by  petroleum-ether.  The  balstt 
mixes  readily  with  glacial  acetic  acid,  anhydrous  acetone,  abeolite 
alcohol  or  chloroform.     Its  rotatory  power  is  very  insignificant 

Chemical  Composition — The  peculiar  process  by  which  balsam  fl( 
Peru  is  obtained,  causes  it  to  contain  a  variety  of  substances  not  fooil 
in  the  more  natural  resin  of  Myrozylon  Toluifera ;  hence  the  two  dmgi 
though  derived  from  plants  most  closely  allied,  possess  very  diffefot 
properties. 

Three  parts  of  the  balsam  mix  readily  with  one  part  of  bisulphide  rf 
carbon,  yet  a  further  addition  of  the  latter  will  cause  the  separation  of  I 
brown  flocculent  resin.  If  the  balsam  be  mixed  with  thrice  its  wei^ 
of  bisulphide,  a  coherent  mass  of  dark  resin,  sometimes  amounting  te 
about  38  per  cent,  of  the  balsam,  is  precipitated.  The  bisulphide  of 
carbon  forms  then  a  perfectly  transparent  brown  liquid.  If  this  solatioi 
is  shaken  with  water,  the  latter  removes  Cinnaviic  and  Benzoic  acids.  To 
separate  them,  ammonia  is  cautiously  added,  yet  not  in  excess.^  Tbe 
solution  of  cinnauiate  and  benzoate  thus  obtained  and  duly  concentrate 
yields  both  these  acids  in  white  crystals  on  addition  of  acetic  or  hydro- 
clUoric  acid. 

The  resin  separated  by  means  of  bisulphide  of  carbon  as  above  s^ted, 
is  a  black  brittle  amorphous  mass,  having  no  longer  the  specific  odour  of 

^  By  saturnting  the  acid  aqueous  lir^uid      fonns  the  whole  mixture  into  an  fmwltiifb 

with  ammonia,  it  assumes  a  transient  bnght      from  which  the  cinnamein  again    ^ 

yellow  hue  ;   an  excess  of  ammonia  truia-      but  imperfectly. 
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le  balnam.  It  is  soluble  in  caustic  alkalies,  also  in  alcohol ;  the  solution 
the  latter  which  may  be  considerably  purified  by  charcoal,  reddens 
:tnti8,  and  is  abundantly  precipitated  by  an  alcoholic  solution  of  neutral 
»tat6  of  lead.  Kachler  (1869)  by  melting  this  resin  with  potash 
stained  about  }  of  its  weight  of  proto-catechuic  acid^  By  destructive 
ifltillation,  it  furnishes  benzoic  acid,  styrol  C^H^,  and  toluol  C^II^ 

As  to  the  solution  obtained  with  bisulphide  of  carbon,  it  forms  after  the 
ianlphide  has  evaporated,  a  brownish  aromatic  liquid  of  al)out  1*1  sp.  gr., 
Ermed  Cinnamein,  This  substance  may  also  be  obtained  bv  distillation, 
et  less'  easily,  on  account  of  its  very  high  boiling  point,  about  300''  C. 

Cinnamein,  C**H^*0*,  is  resolved  by  concentrated  caustic  lye  into 
cnzylic  alcohol,  CTI*0,  and  cinnamic  acid,  C*H'0*,  whence  it  follows 
hat  cinnamein  is  Bensylic  Cinnamate,  Tliis  is,  according  to  Kraut  (1858, 
.869, 1870)  and  to  Kachler  (1869,  1870),  the  chief  constituent  of  the 
Mdsun.  The  former  chemist  obtained  from  it  nearly  60  {x^r  cent,  cinna- 
■win.  Kachler  assigns  to  the  balsam  the  following  composition :  46 
Mr  cent  of  cinnamic  acid,  32  of  resin,  20  of  benzylic  alcohol.  These 
Atter  figures  however  are  not  quite  consistent :  46  parts  of  cinnamic 
idd  (equivalent  s  148)  would  answer  to  73  parts  of  benzylic  cinnamate ; 
md  20  parts  of  benzylic  alcohol  require  on  tne  other  hand  only  (equiva- 
cnt  B  108)  27*4  parts  of  cinnamic  acid  in  order  to  form  benzylic  cinna- 
ttate  (equi\^ent »  238). 

Benzylic  cinnamate  prepared  as  above  stated,  is  a  thick  liquid, 
siicible  both  with  ether  or  alcohol,  not  concreting  at  —  1 2°  C,  boiling 
It  305'  C,  yet  under  ordinary  circumstances  not  without  decomposition. 
Bjr  exposure  to  air,  it  slowly  acquires  an  acid  reaction ;  by  prolonged 
iction  of  potash,  especially  in  an  alcoholic  solution,  toluol  is  also  formed. 
[ft  this  process,  cinnamate  of  potassium  finally  fonns  a  crystalline  mass, 
vhile  an  oily  mixture  of  benzylic  alcohol  and  toluol,  the  so-called 
'  Peruvin"  constitutes  the  liquid  part  of  the  whole. 

Grimaux  (1868)  has  artificially  prepared  benzylic  cinnamate  by 
letting  an  alkaline  cinnamate  with  benzylic  chloride.  Thus  obtained, 
hat  subetance  forms  crystals,  which  melt  at  39""  C,  and  boil  at  225  to 
Us*  C.    They  consequently  differ  much  from  cinnamein. 

Delafontaine  (1868)  is  of  the  opinion,  that  cinnamein  contains  besides 
houjlic  cinnamate,  cinnamyUc  cinnamate  C^H'^")*,  the  same  substance 
ii  described  under  the  name  of  styracin,  in  the  article  St^ax  liquida. 
Be  states  that  he  obtained  benzylic  and  cinnamylic  alcohol  when  he 
^composed  cinnamein  by  an  alkali  The  two  alcohols  however  were 
•eparated  only  by  fractional  distillation. 

From  the  preceding  investigations  it  must  be  concluded,  that  the  Imrk 
rfthe  tree  contains  resin  and  probably  benzylic  cinnamate.  The  latter 
ii  DO  doubt  altered  by  the  process  of  collecting  the  balsam,  which  is 
fcUowed  on  the  Balsam  Coast  To  this  are  probably  due  the  free  acids  in 
tke  balsam  and  its  dark  colour. 

Another  point  of  considerable  interest  is  the  fact,  that  the  tree  exudes 
•  gum-resin,  containing  according  to  Attfiold  77*4  per  cent,  of  resin,* 
vUcb  is  non-aromatic  and  devoid  of  cinnamic  acid,  and  therefore 
mirely  distinct  from  balsam  of  Peru. 

I  MuT  other  rcti     Mb«iixoin,  guaiacum,  '  Pharm,  Jaum.  r.  (18S4)  248. 

fafOB't  Mood,  mjTtia,  are  capable  of  afibrd- 
i^tkoMBMaod. 


184 


LEGUMINOSjE. 


Commerce — The  balsam  is  shipped  chiefly  at  Acajutla.  It  used 
formerly  to  be  packed  in  large  earthenware  jars,  said  to  be  Spanish 
wine-jars,  which,  wrapped  in  straw,  were  sewed  up  in  raw  hide.  These 
packages  have  of  late  been  superseded  by  metallic  drums,  which  have 
the  advantage  of  being  much  less  liable  to  breakage.  We  have  no  leoeni 
statistics  as  to  the  quantity  exported  from  Central  America. 

Uses — Occasionally  prescribed  in  the  form  of  ointment  as  a  stimu- 
lating application  to  old  sores,  sometimes  internally  for  the  relief  of  asUunt 
and  chronic  cough.     It  is  said  to  be  also  employed  for  scenting  soap. 

Other  sorts  of  Balsam  of  Peru. 

The  value  anciently  set  upon  balsam  for  religious  and  medidoil 
uses,  led  to  it  being  extracted  from  trees  no  longer  employed  for  thi 
purpose;  and  many  of  the  products  so  obtained  have  attracted  the  attentki 
of  pharmacologists.^  Parkinson  writing  in  1640  observes  that — "tiwe 
have  beene  divers  other  sorts  of  liqueurs,  called  Bahamum  for  tbeir 
excellent  vertues,  brought  out  of  the  West  Indies,  every  one  of 
for  a  time  after  their  first  bringing  was  of  great  account  with  all 
and  bought  at  great  prices,  but  as  greater  store  was  brought,  so  did  thft 
prices  diminish  and  the  use  decay  .  .  ." 

In  a  treatise  on  Brazil  written  by  a  Portuguese  friar  about  1570- 
1600,*  mention  is  made  of  the  "  Cabjieriba*'  (Cabure-iba),  from  which • 
much-esteemed  balsam  was  obtained  by  making  incisions  in  the  steOb 
and  absorbing  the  exudation  with  cotton  wool,  somewhat  in  the  same  mj 
as  Balsam  of  Peru  is  now  collected  in  Salvador.  This  tree  is  Myroearfm\ 
frondosus  Allem,,  now  called  Cabriuva  preta.  The  genus  is  cloM^f 
allied  to  Myroxylon, 

A  fragrant  balsamic  resin  is  likewise  collected,  though  in  but  very 
small  quantity,  from  Myroxylon  peruiferum  Linn,  f ,  a  noble  tree  of  Net 
Granada,  Ecuador,  Peru,  Bolivia,  and  Brazil.  A  fine  sample  of  this  sub* 
stance,  accompanied  by  herbarium  and  other  specimens,  was  presented  ii 
one  of  us  (H.)  by  Mr.  J.  Correa  de  Mdllo  of  Campinas  (Brazil) ;  it  ■ 
a  resin  having  a  general  resemblance  to  Balsam  of  Tolu,  but  of  somewhit 
deeper  and  redder  tint,  and  greater  hardness.  Pressed  between  two  elipi; 
of  warmed  glass,  it  does  not  exhibit  any  crystals. 

In  Salvador,  the  name  Balsamo  bianco  (White  Balsam)  is  applied  ii 
the  soft  resin  contained  in  the  large  ducts  of  the  legume  of  Jfynwfto 
Pereircc.  This  when  pressed  out,  forms  a  golden  yellow,  semi-fluid,  granolalf 
ciystalline  mass,  hardening  by  age,  having  a  rather  unpleasant  odwff 
suggestive  of  melilot  Stenliouse  (1850)  obtained  from  it  the  neutnl 
resin  Myroxocarpin  C^*H^*0^,  in  thin  colourless  prisms,  an  inch  or  moit 
in  length.  We  have  succeeded  in  extracting  it  directly  from  the  podi 
This  White  Balsam,  which  is  distinctly  mentioned  in  the  letter  of  Palado 
in  1576  (see  p.  180),  is  a  scarce  and  valuable  article,  never  prepared  for 
the  market.     A  large  jar  of  it  was  sent  to  Pereira  in  1850.^ 

Another  fragrant  oleo-resin  which  has  doubtless  been  confoundei 
with  that  of  a  Myroxylon,  is  obtained  in  Central  America  from  LiquiioMr' 
bar  styracijlua  L.,  either  by  incision  or  by  boiling  the  bark. 


»  Guibourt,   Hist,   dea  Drag.    iii.    (1860) 
440. 


•  Purchas,     Bis   PilffrimtM,     iT. 
1S08. 
■  Pharm,  Joum.  x.  (1S61)  886. 
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SEMEN  BONDUCELLiC. 

OuilandifUE ;    Bondue  Seeds,   Grey  Nicker  Seeds  or  Nuts;    F. 
Graines  de  Bondue  ou  du  Cniquier,  Pots  Qu^nigues,  Pots  0v4nic, 

Botanical  Origin — Ccesalpinia  Bondtuella  Roxb.  {Ghitlandina 
wmdueelta  L),  a  prickly,  pubescent,  climbing  shrub  of  wide  distribution, 
cnrring  in  Tropical  Asia,  Africa  and  America,  especially  near  the  sea. 
be  compressed,  ovate,  spiny  legume  is  2  to  3  inches  long,  and  contains 
le  or  two,  occasionally  three  or  four,  hard,  grey,  globular  seeds. 

The  plant  is  often  confounded  with  C,  Bondue  Roxb.,  a  nearly  allied 
It  moch  rarer  species,  distinguished  by  being  nearly  glabrous,  having 
■fleU  very  unequal  at  the  base,  no  stipules,  erect  bracts,  and  yellow 
ad& 

History — The  word  Bunduk,  occurring  in  the  writings  of  the 
labian  and  Persian  physicians,  mostly  signifies  hazel-nut}  One  of 
OM  authors,  Ibn  Baytar^  who  flourished  in  the  13th  century,  further 
Minguished  a  drug  called  Bunduk  Hindi  (Indian  Hazel-nut),  giving  a 
lacription  which  indicates  it  plainly  as  the  seed  under  notice.  Both 
wmduk  and  Bunduk  Hindi  are  enumerated  in  the  list  of  drugs  of 
Boreddeen  Mohanimed  Abdullah  Shirazy,'  physician  to  the  Mogul 
tperor  Shah  Jehan,  A.D.  1G28-1661. 

The  pods  of  C.  Bonducella  were  figured  by  Clusius  in  1605,  under 
•  name  of  Lobus  eehinodes,  and  the  plant   both  by  Kheede*  and 
phius.     Piso  and  Marcgraf  (1648)  noticed  it  in  Brazil  and  gave 
account  of  it  with  a  bad  woodcut,  under  the  designation  of  InimhSy 
w  Jnimboja),  or  in  Portuguese  Silva  do  Praya, 
In  recent  times,  Bondue  seeds  have  been  employed  on  account  of 
tonic  and  antiperiodic  properties  by  numerous  European  practi- 
in  the  East,  and  have  been  included  in  the  Pharmacopceia  of 
ia,  1868. 

Deacription — The  seeds  are  somewhat  globular  or  ovoid,  a  little 
^  to  ^  of  an  inch  in  diameter  and  weighing  20  to  40 
They  are  of  a  blueish  or  greenish  grey  tint,  smooth  yet  marked 
^  slightly  elevated  horizontal  lines  of  a  darker  hue.  The  umbilicus 
aaiTuanded  by  a  small,  dark  brown,  semilunar  blotch  opposite  the 
ioopyle.  Tlie  hard  shell  is  from  ^\  to  ^  of  an  inch  thick,  and 
Mains  a  white  kernel,  representing  from  40  to  50  per  cent,  of  the 
K^ghi  of  the  seed.  It  separates  easily  from  the  shell,  and  consists  of 
a  two  cotyledons  and  a  stout  radicle.  When  a  seed  is  soaked  for  some 
inn  in  cold  water,  a  very  thin  layer  can  be  peeled  fn)m  the  surface  of 
ft  testa.  The  kernel  is  bitter,  but  with  the  taste  that  is  common  to 
M  seeds  of  the  family  Le^uminoscr. 

Microscopic  Structure — The  outer  layer  of  the  testa,  the 
idermis  above  alluded  to,  is  composed  of  two  zones  of  perpendicular. 
iseljr  packed  cells,  the  outer  measuring  about  130  mkm.,  the  inner 


Tht  vord  alio  niMiit  a  liitU  hall  or  a  '  Ulfaz  Udtrivth,  transUted  by  GUdwin, 

^itfoM.  1793.  i^o.  542.  551. 

•  tnatlation  i.  177.  *  Hurt   Malab.   ii.  {1679)  tab.    22,   sub 

nom.  CarettL 
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100  mkm.  in  length  and  only  5  to  7  mkm.  in  diameter.  The  wallioC 
these  cylindrical  cells  are  thickened  by  secondary  deposits,  whidiii 
transverse  section  show  usually  four  or  more  channels  running  don 
nearly  perpendicularly  through  the  whole  cell. 

The  spongy  parenchyme  which  is  covered  by  this  very  distinct  nit 
layer,  is  made  up  of  irregular,  ovate,  subglobular  or  somewhat  elongrirf 
cells  with  large  spaces  between  them,  loaded  with  brown  masses  of 
matter,  assuming  a  blackish  hue  when  touched  with  perchloride  of  i 
The  thick  walls  of  these  cells  frequently  exhibit,  chiefly  in  the  i 
layers,  undulated  outlines.  The  tissue  of  the  cotyledons  is  composed 
very  large  cells,  swelling  considerably  in  water  and  containing 
mucilage  (as  may  be  ascertained  when  thin  slices  are  examined  in 
small  starch  granules,  fatty  oil,  and  a  little  albuminous  matter. 

Chemical  Composition — According  to  the  medical  reports 
to  in  the  Pharmacopceia  of  India  (1868),  Bonduc  seeds,  and  still  mem 
root  of  the  plant,  act  as  a  powerful  antiperiodic  and  tonic. 

The  active  principle  has  not  yet  been  adequately  examined.    It 
perhaps  occur  in  larger  proportion  in  the  bark  of  the  root,  which  is 
to  be  more  efficacious  than  the  seeds  in  the  treatment  of  in 
fever.i 

In  order  to  ascertain  the  chemical  nature  of  the  principle  of  the 
one  ounce  of  the  kernels*  was  powdered  and  exhausted  with 
acidulated  alcohoL    The  solution  after  the  evaporation  of  the 
was  made  alkaline   with  caustic    potash,  which  did  not  prodnoe 
precipitate.    Ether  now  shaken  with  the  liquid,  completely  removed 
bitter  matter  and  yielded  it  in  the  form  of  an  amorphous  white  po 
devoid  of  alkaline  properties.     It  is  sparingly  soluble  in  water, 
readily  in  alcohol,  forming  intensely  bitter  solutions ;  an  aqueous  sot 
is  not  precipitated  by  tannic  acid.     It  produces  a  yellowish  or  bro 
solution  with  concentrated  sulphuric  acid,  which  acquires  subseqiii 
a  ^dolet  hue.    Nitric  acid  is  without  manifest  influence.     From 
experiments,  we  may  infer  that  the  active  principle  of  the  Bonduc 
is  a  bitter  substance  not  possessing  basic  properties. 

Uses — The  powdered  kernels  either  per  se,  or  mixed   with 
pepper  (Pulvis  Bonducellce  composiius  Ph.  Ind.),  are  employed  in  I 
against  intermittent  fevers  and  as  a  general  tonic. 

The  fatty  oil  of  the  seeds  is  sometimes  extracted  and  used  in 
it  was  shown  at  the  Madras  Exhibitions  of  1855  and  1857. 


LIGNUM  H^MATOXYLI. 

Ltgnif.m  Campcchianum  t\  Campescanum ;  Logwood,  Peachwood ;  F.  BA 
de  Campiche,  Bois  d*Inde ;  G.  CampecheJiolz,  Blauholz, 

Botanical  Origin — Hcematoxylon  CampecJiianum  L.,  a  spreadnt 
tree  of  moderate  size,  seldom  exceeding  40  feet  in  height,  native  of  4 
bay  of  Campeachy,  Honduras  and  other  parts  of  Central  America,  t 

^  Waring,  Btuaar  MedicineSy  Trayancore,  '  Kindly  furnished  na  by  Dr.  Wan^fr 

1860.  18. 
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lai  intiodoced  into  Jamaica  by  Dr.  Barham'  in  1715,  and  is  now 
Mipletely  natoralized  in  that  and  other  of  the  West  India  Islands. 

History — Heman  Cortes  in  his  letter  to  the  Emperor  Charles  V. 
Bfing  an  aooount  of  his  expedition  to  Honduras  in  1525,*  refers  to  the 
aiian  towna  of  Xiculango  and  Tabasco  as  canning  on  a  trade  in  cacao, 
■Iton  clotby  and  colours  for  dyeing, — in  which  last  phrase  there  may  be 
tttUuion  to  loewood.  We  have  soufi^ht  for  some  more  definite  notice 
4  tlie  wood  in  the  Hittoria  de  las  Indias  of  Oviedo,^  the  first  chronicler 
if  America,  but  without  much  success. 

Tet  the  wood  must  have  been  introduced  into  England  in  the  latter 
idf  of  the  16tb  century,  for  in  1581,  an  act  of  parliament*  was  passed 
Aolishing  ita  use  and  ordering  that  any  found  should  be  forfeited  and 
nmed.  In  this  act,  the  obnoxious  dye  is  described  as  "  a  certain  kind  of 
otM^itt  celled  Logv^oodalisLS  Blackwood  .  .  .  of  late  years  .  .  brought 
this  realm  of  England.**  The  object  of  this  measure  was  to  protect 
k  public  against  the  bad  work  of  the  dyers  who,  it  seems,  were  un- 
ftfe  at  that  period  to  obtain  durable  colours  by  the  use  of  logwood. 
Ill^ty  years  later,  the  art  of  dyeing  had  so  far  improved  that  logwood 
iw  Again  permitted,^  the  colours  produced  by  it  being  declared  as 
Mbg  and  serviceable  as  those  made  by  any  other  sort  of  dyewood 
vlitaoever. 

The  wood  is  mentioned  by  De  Lact  (1633)  as  deriving  its  name  from 
k  town  of  Campeachy,  whence  says  he,  it  is  brought  in  great  plenty 
•  Europe.* 

As  a  medicine,  logwood  was  not  employed  until  shortly  before  the 
IW  1746«  when  it  was  introduced  into  the  London  Pharmacopoeia  under 
k  name  of  Lignum  tinctile  Campechense. 

Description — The  tree  is  fit  to  be  felled  when  about  ten  years  old ; 
^  dark  bark  and  the  yellowish  sap-wood  are  chipped  off,  the  stems  cut 
■Ad  logs  about  three  feet  long,  and  the  red  heart-wood  alone  exported. 
m  czpoaoie  to  air  and  moisture,  the  wood  acquires  externally  a  blackish 
H  ccuoar ;  internally  it  remains  brownish  red.  It  splits  well,  although 
f  a  rather  dense  and  tough  texture. 

The  transverse  section  of  a  piece  of  logwood,  exhibits  to  the  naked 

&a  aeries  of  very  narrow  concentric  zones,  formed  by  comparatively 
\  pores,  and  of  small  parenchymatous  circles  separated  by  the  laiger 
darker  rings  of  the  proper  woody  tissue.    The  numerous  medullary 
^are  visible  only  by  means  of  a  lens. 

For  use  in  pharmacy,  logwood  is  always  purchased  in  the  form  c»f 
kips,  which  are  produced  by  the  aid  of  powerful  machiner)'.  The 
kiptf  have  a  feeble,  seaweed-like  odour,  and  a  slightly  sweet,  astringent 
Me,  better  perceived  in  a  watery  decoction  than  by  chewing  the  dry 
lood.  which  however  quickly  imparts  to  the  saliva  its  brilliant  colour. 

Microscopic    Structure. — Under   a  high  magnifying  power,  the 
entric  zones  are  seen  to  run  not  quite  regularly  round  the  centre,  but 


*  0«frtms  Jmtrieanus,  Kingftoo,  Jamaica,  1851-55.  V.^  and  may  n-ftr  in  i>articalar  to 
^  f  1.  torn.  i.  lib.  ix.  c.  15,  iii.  lib.  xxxi.  c.  8  and 
S  ^Jtk  LtHer  of  Heman  CorUs  to   the  c.  11. 

JMi       CkmH4t  r., Loud.  (HakloTt Society)  «  23  Eliz.  c.  9. 

JBTa.  •  13-14  Car.  ii.  c.  11.  tect.  2«  (A. P.  l«df\ 

•  TW  int  •ditioD  bcttn  date  1585.    We  by  which  the  act  of  Elizabeth  was  repealed. 
lb*    modem    one    of   Madrid,  *  Aoi-us  Orbis,  1633.  274.  ■  .  265  ' 
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iu  a  somewhat  undulating  manner,  because  they  do  not  coiresponitt 
in  our  indigenous  woods,  to  regular  periods  of  annual  growth.  Hi 
vascular  bundles  contain  only  a  few  vessels,  and  are  transversely  mutai 
by  small  lighter  parenchymatous  bands.  The  latter  are  made  up  i 
large,  cubic,  elongated  or  polygonal  cells,  each  loaded  with  a  ciystiltf 
oxalate  of  calcium.  The  large  punctuated  vessels  having  fireqneiflf 
150  mkm.  diameter,  are  surrounded  by  this  woody  parenchyme,  id^ 
the  prevailing  tissue  of  the  wood  is  composed  of  densely 
prosenchyme,  consisting  of  long  cylindrical  cells  Qibriform)  with  thid( 
dark  red-brown  walls  having  small  pores. 

The  medullary  rays  are  of  the  usual  structural  character, 
transversely  in  one  to  three  straight  rows ;  in  a  longitudinal  section, 
single  rays  show  from  4  to  40  rows  succeeding  each  other  perpendii 
No   regular   arrangement   of  the   rays  is   obvious   in  a   lo 
section  made  in  a  tangential  direction.     The  colouring  matter  is 
contained   in  the  walls   of  the  ligneous  tissue  and  the  vessels, 
sometimes  occurs  in  crystals  of  a  greenish  hue  within  the  latter,  or 
clefts  of  the  wood. 

Chemical  Composition — Logwood  was  submitted  to  analysis 
Chevreul   as  early  as   the   year  1810,^   since   which   period  all 
tributions  to  a  knowledge  of  the  drug,  refer  exclusively  to  its  co' 
principle  Uoematoxylin,  which  Chevreul  obtained  in  a  crystallized 
and  called  H^matine.    The  very  interesting  properties  of  this  sul 
have  been  chiefly  examined  by  Erdmann  (1842)  and  by  O.Hes8e(l 

Erdmann  obtained  from  logwood  9  to  12  per  cent  of  c: 
hsematoxylin,  which  he  showed  to  have  the  formula  C^*H**0*. 
pure  state  it  is  colourless,  crystallizing  with  1  or  with  3  equi 
of  water,  and   is   readily   soluble   in   hot   water   or  in   alcohol, 
sparingly  in  cold  water  or  in  ether.     It  has  a  persistent  sweet  taste 
liquorice.     The  crystals  of  haematoxylin  acquire  a  red  colour  by 
action   of   sunlight,  as   likewise   their   aqueous   solution.       They 
decomposed  by  ozone  but  not  by  pure  and  dry  oxygen.     In  presence 
alkalies,  haematoxylin  exposed  to  the  air,  quickly  yields  dark  p 
violet  solutions,  which  soon  acquire  a  yellowish  or  dingy  brownish 
hence  in  analytical  chemistry  haematoxylin  is  used  as  a  test  for 

By  the    combined    action    of  ammonia    and    oxygen,  dark 
crystalline  scales  of  Hcemate'in,  C^^H^^O^  +  3H*0,  are  produced, 
show  a  fine  green  hue,  which  is  also  very  commonly  observable  on 
surface  of  the  logwood  chips  of  commerce.     Haematein  may  again  1 
transformed  into  haematoxylin  by  means  of  hydrogen  or  of  sulphurous  ad 

Haematoxylin  separates  protoxide  of  copper  from  an  alkaline  solutkl 
of  the  tartrate,  and  deviates  the  ray  of  polarized  light  to  the  rigM 
hand.  It  is  not  decomposed  by  concentrated  hydrochloric  acid;lj 
melting  haematoxylin  with  potash,  pyrogallol  (pyrogallic  acid  C*H*(n 
is  obtained.  Alum  and  the  salts  of  lead  throw  down  precipitates  M 
solutions  of  hiematoxylin,  the  latter  being  of  a  blueish-black  colod 
Logwood  affords  upon  incineration  33  per  cent,  of  ash. 

The  colouring  matter  being  abundantly  soluble  in  boiling  water. 
Extract  of  Logwood  is  also  prepared  on  a  large  scale.     It  occnn 
commerce  in  the  form  of  a  blackish  brittle  mass,  taking  the  form  of 
wooden  chest  into  which  it  is  put  while  soft.     The  extract  shares 

^  Annale$  cU  Chimic,  Ixzxi.  (1812)  128. 
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properties  of  haematoxylin  and  hsematem :   whether  it  also 
gam  requires  investigation. 

loction  and  Commerce — The  felling  and  shipping  of  logwood 
d  America  have  been  described  by  Morelet,^  who  states  that  in 
b  of  Tabasco  and  Yucatan  the  trade  is  carried  on  in  the  most 
I  and  reckless  manner.  By  advancing  money  to  the  natives,  or 
thing  them  with  spirits,  arms,  or  tools,  the  proprietors  of  the 
kgage  them  to  fell  a  number  of  trees  in  proportion  to  their  debts, 
ione  in  the  dry  season,  the  rainy  period  being  taken  for  the 
t  of  the  logs,  which  are  conveyed  chiefly  to  the  island  of  Carmen 
iguna  de  Terminos  in  South-western  Yucatan,  and  to  Frontera 
mouths  of  the  Tabasco  river,  at  which  places  European  ships 
cargoes  of  the  wood. 

sorts  of  logwood  are  found  in  the  London  market,  namely  Cam- 
noted « at  £8  10«.  to  £9  lOs,  per  ton ;  Honduras  £^  10«.  to  £6  15«.; 
iigo  £5  lbs.  to  £6 ;  Jamaica  £5  2s,  6d.  to  £5  10s,  The  imports  into 
ted  Kingdom  were  valued  in  1872  at  £233,035.  The  quantities 
1  during  that  and  the  previous  three  years  were  as  follows : — 


1869 

50,45S  tons. 


1870 

62,187  tons. 


1871 

89,846  tons. 


1878 

46,039  tons. 


be  last  mentioned  quantity,  the  Britiish  West  India   Islands 
32,792  tons. 

8 — Logwood  in  the  form  of  decoction  is  occasionally  administered 
ic  diarrhoea,  and  especially  in  the  diarrhoea  of  children.  Cases 
curred  in  which  its  use  has  been  followed  by  phlebitis.  Its 
lent  in  the  art  of  dyeing  is  far  more  important. 

Iteration — The  woods  of  several  species  of  Ca^salpinta  imported 
he  name  of  Brazil  Wood  and  used  for  dyeing  red,  b^  an 
resemblance  to  logwood,  with  which  it  is  said  they  are  sometimes 
a  the  form  of  chips.  They  contain  a  crystallizable  colouring 
9  called  Brasilin,  C**H*^0^,  which  affords  with  alkalies  red  and 
iish  or  purplish  solutions.  Brasilin  may  be  considered  as  a 
id  of  hematoxylin  with  phenol  C^H^,  and  indeed  yields 
>benylic  acid  (picric  acid)  when  boiled  with  nitric  acid,  while 
cylin  yields  oxalic  acid  only.  The  best  source  for  brasilin  is  the 
Casalpinia  Sappan  L.,  a  tree  of  the  East  Indies,  well  known  as 
Wood,  Lignum  Brasile,  Verzino  of  the  Italians,  an  important 
r  commerce  during  the  middle  ages. 
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Senna  Leaves  ;  F.  FeuUles  de  S^nd ;  G.  SenneMcUier. 

anical   Origin — The  Senna  Leaves  of  commerce  are  afforded 
gpecies  of  Cassia  '  belonging  to  that  section  of  the  genus  which 


ft  dmng  FAnUrique  centrale,  VtU 
U  Tficaiati,  Paru  1857. 
r  Ltdger,  2S  Feb.  1874. 
vriimi  hmrt  reroov^ed  these  planU 
M  to  a  aepaimte  genai  named 
i  taeh  mbdirition  if  repadUted  by 
ipal  botanists.  The  intricste 
'  of  Urn  ssoaa  plasts  has  been  well 
1  bf  J.  B.  BatMa  in  his  memoir  en- 


titled Monograpku  der  Cassien  Oruppe  Senna 
(Prag,  1866),  of  which  we  have  made  freo 
use.  We  have  also  had  the  advantage  of 
the  recent  Revitum  of  Uu  Otnus  Casiia  by 
Bentham  {Linn,  Trans.,  xxvii.  1871.  ftOS) 
and  of  the  labours  of  Oliver  on  the  same 
subject  in  his  Flora  of  Tropical  Africa,  ii. 
(1871)  26S-2S9. 
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is  distlDgoished  by  haviug  leaves  without  glands,  axillaiy  laoemei 
elongating  as  inflorescence  advances,  membranaceous  bracts  which  ii 
the  young  raceme  conceal  the  flower  buds  but  drop  off  during  floio* 
ing,  and  a  short,  broad,  flat  leguma 

The  senna  plants  are  low  perennial  bushy  shrubs,  2  to  4  feet  hi^ 
having  pari-pinnate  leaves  with  leaflets  unequal  at  the  base,  and  yeDbf 
flowers.  The  pods  contain  6  or  more  seeds  in  each,  suspended  on  ah» 
nate  valves  by  long  capillary  funicles.  These  run  towards  the  poiniri 
end  of  the  seed,  but  are  curved  at  their  attachment  to  the  hilum  j 
below.  The  seeds  are  compressed  and  of  an  obovate-cuneate  or  o 
form,  beaked  at  the  narrower  end.^ 

The  species  in  question  are  the  following  : — 

1.  Cassia  acviifolia  Delile  * — a  shrub  about  2  feet  high,  with 
subterete  or  obtusely  angled,  erect  or  ascending  branches,  occasbi 
slightly  zigzag  above,  glabrous  at  least  below.  Leaves  usually  4-5-jiigil^j 
leaflets  oval  or  lanceolate,  acute,  mucronate,  usually  more  or  less  disi 
puberulous  or  at  length  glabrous,  pale  or  subglaucous  at  least  beneath, 
sessile.    Stipules  subulate,  spreading  or  reflexed,  1-2  lines  long, 
axillary,  erect,  rather  laxly  many-flowered,  usually  considerably  en 
the  subtending  leaf.     Bracts  membranous,  ovate  or  obovate,  cad 
Pedicels  at  length  2--3  lines.     Sepals  obtuse,  membranous.    Two  of 
anterior  anthers  much  exceeding  the  rest  of  the  fertile  stamens, 
flat,  very  broadly  oblong,  but  slightly  curved  upwards,  obliquely  sti; 
broadly  rounded  at  the  extremity  with  a  minute  or  obsolete 
indicating  the  position  of  the  style  on  the  upper  edge ;  1^2|  i 
long,  |— 1  inch  broad  ;  valves  chartaceous,  obsoletely  or  thinly  pul 
ous,  faintly  transverse-veined,  unappendaged.     Seeds  obovate-c 
compressed ;  cotyledons  plane,  extending  the  large  diameter  of  the 
in  transverse  section.' 

The  plant  is  a  native  of  many  districts  of  Nubia  (as  Sukkot, 
Dongola,  Berber),  Kordofan  and  Sennaar ;  grows  also  in  Timbukta 
Sokoto,  and  is  the  source  of  Alexandrian  Senna, 

2.  G,  angiLstifolia  Vahl* — This  species   is   closely  related  to 
preceding,  the  general  description  of  which  is  applicable  to  it  with 
following  exceptions.  In  the  present  plant  the  leaflets,  which  are  us 
5-8-jugate,  are  narrower,  being  oval-lanceolate,  tapering  from  the  mii 
towards  the  apex ;  they  are  larger,  being  from  1  to  nearly  2  inches  loo(' 
and  are  either  quite  glabrous  or  furnished  with  a  very  scanty  pubescenoi 
The  legume  is  narrower  (7-8  lines  broad),  with  the  base  of  the  styii' 
distinctly  prominent  on  its  upper  edge. 

The  plant  abounds  in  Yemen  and  Hadramaut  in  Southern  Aialttj^ 
it  is  also  found  on  the  Somali  coast,  in  Sind  and  the  Punjab.  In  sofltf 
parts  of  India  it  is  now  cultivated  for  medicinal  use. 

The  uncultivated  plant  of  Arabia  supplies  the  so-called  B(mim 
Senna  of  commerce,  the  true  Senna  Mekki  of  the  East  The  cultivam 
and  more  luxuriant  plant,  raised  originally  &om  Arabian  seeds,  fumidMl 
the  Tinnevelbj  Senna  of  the  drug  market.  I 


^  On  the  structure  of  the  seed,  see  Batka, 
Pharm.  Journ,  ix.  (1850)  30. 

•  Syiumtfms — C,  Senna  fi,  Linn.  ;  C.  Ian- 
eeolata  Nectouz ;  C.  Uniliva  Bifich.  ;  Senna 
aeiUi/olia  Batka. 


*  We  borrow  the  aboTe  deacriptioa  tnti{ 
Prof.  Oliver.  ' 

*  Synonyms— C.  laneeolaia  Roxb.;  fl] 
elongata  Lem.  Lis. ;  Senna  ojicmalia  FtiKl 
•S'.  angutti/olia  Batka. 
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ry — According  to  the  elaborate  researches  of  Carl  Martius/  a 
)  of  senna  cannot  be  traced  back  earlier  than  the  time  of  the 
ipion,  who  flourished  in  the  9th  or  10th  century ;  and  it  is  in 
te  Arabian  physicians  that  the  introduction  of  the  drug  to 
Surope  is  due.  Isaac  Judaeus  *  who  wrote  probably  about  A.D. 
ind  who  was  a  native  of  £g}'pt9  mentions  senna,  the  best  kind 
be  says  is  that  brought  from  Mecca. 

(as  Sdnen  or  SuTien)  is  enumerated  among  the  conmiodities 
duty  at  Acre  in  Palestine  at  the  close  of  the  12th  century.' 

in  1542,  a  pound  of  senna  was  valued  in  an  official  tariff^  at 
le  same  price  as  pepper  or  ginger, 
rabian  and  the  mediaeval  physicians  of  Europe  used  both  the 

leaves,  preferring  however  the  former.  The  pods  (Follieuli 
ft  still  employed  in  some  countries. 

obovata  ColL^  was  the  species  first  known  to  botanists,  and  it 
cultivated  in  Italy  for  medicinal  use  during  the  first  half  of 
«ntury.     Hence  the  term  Italian  Senna  used  by  Gerarde  and 

iction — According  to  Nectoux,^  whose  observations  relate  to 
the  close  of  the  last  century,  the  peasants  make  two  senna 
nnuallv,  the  first  and  more  abundant  being  at  the  termination 
ins, — that  is  in  September;  while  the  other,  which  in  dry 
almost  nil,  takes  place  in  April. 

atbering  consists  in  simply  cutting  down  the  shrubs,  and 
them  on  the  rocks  to  the  burning  sun  tUl  completely  dry. 
is  then  packed  in  bags  made  of  palm  leaves  holding  about  a 
ch,  and  conveyed  by  camels  to  £s-souan  and  Darao,  whence  it 
^rted  by  water  to  Cairo.  By  many  travellers  it  is  stated  that 
?/i  i.&  mountain  senna,  {U,  acuii/olid)  finds  its  way  to  the 
ilassowah  and  Suakin,  and  thence  to  Cairo  and  Alexandria. 
obova4a  which  is  called  by  the  Arabs  Senna  baladi,  Le.  indi- 
wild  senna,  grows  in  the  fields  of  durra  [Sorghum)  at  Eamak 
r,  and  in  the  time  of  Nectoux  was  held  in  such  small  esteem 
tched  but  a  quarter  the  price  of  the  Senna  jebeli  brought 
iravans  of  Nubia  and  the  Bisharrin  Arabs.     It  is  not  now 

-iption — Three  kinds  of  senna  are  distinguished  in  English 


ucandrian  Senna — This  is  furnished  by  Cassia  acuii/olia 
iported  in  large  bales.  It  used  formerly  always  to  arrive  in  a 
id  and  dirty  state,  containing  in  addition  to  leaflets  of  senna. 


«tiKr  Mtmograpkis  der  SennU' 
1.,  1SS7. 
mmia,  Logd.,  1515,  lib.  2  Pnc- 

idt  HiMariint  dta  CroimuUs,  Lota, 

7, 

a,   BdidM    ei    Ord^nnanees    de$ 

Mc  «d.  2»  iL  (15S5)  S49. 

clAacaoA  ihnib  with  obovato 
•fdij'  rouDdad  aihI  mucronulate, 
IBOM  tenniaatdd  br  pemstent 
MtflEtd  aioBg  tb«  middle  of  etch 


yalve  bj  a  eeries  of  creet-«h«ped  ridget 
coirespondinff  to  the  acedt.  It  if  moro 
widely  distribated  in  the  Nile  region  than 
the  other  ipecies,  and  it  alao  found  in 
India  and  (natoralized)  in  the  West  Indiea. 
Its  leaflets  (also  pods)  may  occasionally  be 
picked  out  of  Alexandrian  Senna« 

'  Toyaye  <iant  la  Haute  EgypU  ,  .  m9$c 
dtM  oh$ervationi  mr  Us  direrut  upieu  ds 
Sini  qui  mnU  ripanduea  dans  U  eomflMror, 
Paris,  180S.  foL 
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a  variable  proportion  of  leafstalks  and  broken  twigs,  pods  and  flowen; 
besides  which  there  was  almost  invariably  an  accompaniment  of  th 
leaves,  flowers  and  fruits  of  Solenostemma  Argel  Hayne  (p.  194),  not  ti 
mention  seeds,  stones,  dust  and  heterogeneous  rubbish.  Such  a  di^j 
required  sifting,  fanning  and  picking,  by  which  most  of  these  imponlNi| 
could  be  separated,  leaving  only  the  senna  contaminated  with  leam  i\ 
argel.  But  Alexandrian  Senna  has  of  late  been  shipped  of  much  beta] 
quality.  Some  we  have  recently  seen  (1872)  was,  as  taken  from 
original  package,  wholly  composed  of  leaflets  of  C.  dciUi/olia  in  a  vdtj 
preserved  condition ;  and  even  the  lower  qualities  of  senna  are 
now  contaminated  with  argel  to  the  extent  that  was  usual  a 
years  ago. 

The  leaflets  the  general  form  of  which  has  already  been 
(p.  190)  are  f  to  1^  inches  long,  rather  stiff  and  brittle,  generally  a 
incurled  at  the  edges,  conspicuously  veined,  the  midrib  being 
brown.    They  are  covered  with  a  very  short  and  fine  pubescence  wl 
is  most  dense  on  the  midrib.     The  leaves  have  a  peculiar  opaque, 
yellowish  green    hue,  a    somewhat    agreeable    tea-like    odour, 
mucilaginous,  not  very  marked   taste,  which    however  is  sicUj 
nauseous  in  a  watery  infusion. 

2.  Arabian,  Mohij  Bombay  or  East  Indian  Senna — ^Thii 

is  derived  from  CassiUi  angtistifolia,  and  is  produced  in  Southern 
It  is  shipped  from  Moka,  Aden  and  other  Red  Sea  ports  to 
and  thence  reaches  Europe. 

Arabian  senna  is  usually  collected  and  dried  without  caie,  and 
mostly  an  inferior  commodity,  fetching  in  London  sometimes  as  lovl 
price  as  ^  to  ^.  per  lb.     Yet  so  far  as  we  have  observed,  it  is 
adulterated,  but   consists  wholly  of   senna  leaflets,  often  brown 
decayed,  mixed  with  flowers,  pods,  and  stalks.     The  leaflets  have 
form  already  described  (p.  190) ;  short  adpressed  hairs  are  often  vi 
on  their  under  surface. 

3.  Tinnevelly  Senna — Derived  from  the  same  species  as  lie 
but  from  the  plant  cultivated  in  India,  and  in  a  state  of  fsr 
luxuriance  than  it  exhibits  in  the  drier  regions  of   Arabia 
grows  wild.  It  is  a  very  superior  and  carefully  collected  drug,  consif 
wholly  of  the  leaflets.     These  are  lanceolate,  1  to  2  inches  in  lengtli,J 
a  yellowish  green  on  the  upper  side,  of  a  duller  tint  on  the 
glabrous  or  thinly  pubescent  on  the  under  side  with  short  adpi 
hairs.      The   leaflets    are  less    rigid  in  texture  than  those  of 
andrian  senna,  and  have  a  tea-like,   rather  fragrant   smell  with 
little  taste. 

Tinnevelly  senna  has  of  late  fallen  off  in  size,  and  some 
importations  (July,  1873)  were  not  distinguishable  from  Arabian 
except  from  having  been  more  carefully  prepared.  The  drug  is  genci 
shipped  from  Tuticorin  in  the  extreme  south  of  India. 

Chemical   Composition — The  analysis  of  senna  with  a  view 
the  isolation  of  its  active  principle  has  engaged  the  attention  of  ni 
rous  chemists,  but  as  yet  the  results  of  their  labours  are  not  qi 
satisfactory. 

Ludwig  (1864)  treated  an  alcoholic  extract  of  senna  with  cl 
and  obtained  from  the  latter  by  means  of  boiling  alcohol  two 
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inciples,  Sennacrol,  soluble  in  ether,  and  Sennapicrin,  not  dissolved  by 
lier. 

Dragendorff^  and  Kubly  (1866)  have  shown  the  active  substance  of 
una  to  be  a  colloid  body,  easily  soluble  in  water  but  not  in  strong 
eohoL  When  a  syrupy  aqueous  extract  of  senna  is  mixed  with  an 
ival  volume  of  alcohol,  and  the  mucilage  thus  thrown  down  has  been 
moved,  the  a<idition  of  a  further  quantity  of  alcohol  occasions  the  fall 
'  a  dark  brown,  almost  tasteless,  easily  alterable  substance,  which  is 
rtloed  with  purgative  propertiea  It  was  further  shown  that  tliis 
«cipitat€  was  a  mixture  of  calcium  and  magnesium  salts  of  phosphoric 
ad  and  a  peculiar  acid.  The  last  named,  separated  by  hydrochloric 
ad,  has  been  called  Cathartic  Acul ;  it  is  a  black  substance  which  in 
0  mouth  is  at  first  insipid,  but  afterwards  tastes  acid  and  somewhat 
Iringent  In  water  or  strong  alcohol  it  is  almast  insoluble,  and  entirely 

in  ether  or  chloroform  ;  but  it  dissolves  in  warm  dilute  alcohol.  From 
ii  solution  it  is  precipitable  by  many  acids,  but  not  by  tannic. 
Ithartic  acid  is  dissolved  by  alkalis  or  their  carl)onates  (in  th^*  latter 
■e  with  disengagement  of  carbonic  acid)  forming  a  dark  solution  from 
hich  it  may  be  precipitated  unaltered  by  an  acid.  The  neutral 
amoniacal  solution  affords  precipitates  with  salts  of  lead  or  silver,  from 
Uch  Dragendorff  and  Kubly  have  deduced  for  the  acid  the  formula 
■•H**K)"N*S,  which  in  our  opinion  is  inadmissible. 

Groves*  in  1868,  unaware  of  the  researches  of  Dragendorff  and 
ably,  arrived  at  similar  results  as  these  chemists,  and  proved  con- 
itively  that  a  cathartate  of  ammonia  possesses  in  a  concentrated  form 
a  poigative  activity  of  the  original  drug. 

The  exactness  of  the  chief  facts  relative  to  the  solubility  in  weak 
aohol  of  the  active  principle  of  senna  set  forth  by  the  said  chemists. 
It  also  remarkably  supported  by  the  long  practical  experience  of  T. 
d  H.  Smith  of  Edinburgh.' 

When  cathartic  acid  is  boiled  with  alcohol  and  hydrochloric  acid,  it 
leaolved  into  sugar  and  Cathartogenic  Add, 

The  mlcoholic  solution  from  which  the  cathartates  have  been  separated, 
■tains  a  yellow  colouring  matter  which  was  called  Chryaorttin  by  Bley 
d  Diesel  (1849),  but  identified  as  Chryaophan*  by  Martins,  Batka 
d  others.  Dragendorff  and  Kubly  regard  the  identity  of  the  two 
batanm  as  doubtful 

The  same  alcoholic  solution  which  contains  the  yellow  colouring 
tttcT  just  described,  also  holds  dissolved  a  sugar  which  lias  been  named 
ikarto-mannite.  It  forms  warty  crystals,  is  not  susceptible  of  alcoholic 
BieotAtion,  and  does  not  reduce  alkaline  cupric  tartrate.  The  formula 
^gned  to  it  is  C**H**0«. 

Senna  contains  tartaric  and  oxalic  acids  with  traces  of  malic  acid. 
e  large  amount  of  ash,  9  to  12  |>er  cent,  consisting  of  earthy  and 
caliiie  carbonates,  also  indicates  the  presence  of  a  considerable  quantity 
organic  acids. 

Commerce — Alexandrian  Senna,  the  produce  of  Nubia  and  the 
poos  further  sooth,  was  formerly  a  monopoly  of  the  £gy]>tian  Uovem- 


Z^itxhr.f,  BuMland,  it.  (186rt)  •  Phann.  Joum,  x.  (1869)  19S. 

445  ;  ftA  •)«tnct  in  WitUtcin's  TiVrfW-  '  Ibid.  315. 

zri.  i]S67)  92,  and  in  Omelin'i  «  See  Art  Radix  Rhei. 
ZTiiL  (1871)  240. 
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ment,  the  enjoyment  of  which  was  granted  to  individuals  in  return  for 
a  stipulated  payment :  hence  it  was  known  in  continental  trade  ai 
S^n4  de  la  palte,  while  the  depots  were  termed  paltes  and  those  who 
farmed  the  monopoly  paltiers}  All  this  has  long  been  abolished,  and 
the  tmde  is  now  free,  the  drug  being  shipped  from  Alexandria. 

Arabian  senna  is  brought  into  commerce  by  way  of  Bombay.  He 
quantity  of  senna  imported  thither  from  the  Red  Sea  and  Aden  intiie 
year  1871-72  was  4,195  cwt,  and  the  quantity  exported  during  th 
same  period,  2,180  cwt.* 

Uses — Senna  leaves  are  extensively  employed  in  medicine  tfi 
purgative. 

Adulteration — The  principal  contamination  to  which  senna  is  it-j 
present  liable,  arises  from  the  presence  of  the  leaves  of  Sol 
Argel  Hayne,  a  plant  of  the  order  Asclepiadece,  2  to  3  feet  high,  grovnf  | 
in  the  arid  valleys  of  Nubia.     Whether  these  leaves  are  used  forthi 
direct  purpose  of  adulteration,  or  under  the  notion  of  imjyraving  thj 
drug,  or  in  virtue  of  some  custom  or  prejudice,  is  not  very  evident 
is  certain  however  that  druggists  have  been  found  who  preferred 
that  contained  a  good  percentage  of  argel. 

Nectoux,  to  whom  we  owe  the  first  exact  account  of  the  argel  pliiili^ 
describes  it  as  never  gathered  with  the  senna  by  accident  or  cajnelc 
but  always  separately.     In  fact  he  saw  both  at  Esneh  and  Philei 
original  bales  of  argel  as  well  as  those  of  senna :  and  at  Boulak 
Cairo  at  the  beginning  of  the  present  century,  the  argel  used  to 
regularly  mixed  with  senna  in  the  proportion  of  one  to  four. 

The  leaves  of  argel  after  a  little  practice  are  very  easily  recognirei;] 
but  their  complete  separation  from  senna  by  hand-picking  is  a 
operation.  They  are  lanceolate,  equal  at  the  base,  of  the  same  siw 
senna  leaflets  but  often  larger,  of  a  pallid,  opaque,  greyish-green, 
thick,  rather  crumpled,  wrinkled  and  pubescent,  not  distinctly  veinet] 
Tliey  have  an  unmistakeably  bitter  taste.  The  small,  white,  star-lifclj 
flowers,  or  more  often  the  flower  buds,  in  dense  corymbs  are  found  ii 
plenty  in  the  bales  of  Alexandrian  senna.  The  slender,  pear-si 
follicles,  when  mature  1^  inches  long,  with  comose  seeds  are  less  freqi 
It  has  been  shown  by  Christison*  that  argel  leaves  administered 
se,  have  but  a  feeble  purgative  action  though  they  occasion  griping, 
is  plain  therefore  that  their  admixture  with  senna  should  be  depr&cateLI 

The  leaves  or  leaflets  of  several  other  plants  were  formerly 
occasionally  with  senna,  as  those  of  the  poisonous  Coriaria  myrtifolia 
a  Mediterranean  shrub,  of  Colutea  arborescens  L.,  a  native  of  Central 
Southern  Europe,  and  of  the  Egyptian  Tephrosia  ApolliTiea  DC.    Wl 
have  never  met  with  any  of  them.^ 


^  From  the  Italian  appaltare,  to  let  or 
farm. 

•  StatemerU  of  the  Trade  and  Navigation 
of  the  Presidency  of  Bombay  for  1871-72, 
pt.  ii.  21.  98. 


»  Op.  cit.      (See  p.  191).  I 

*  Dispensatory,  ed.  2.  184S.  850.  I 

'  The  reader  will   find  figun«  of  Aat- 

leaves  contrasted  with   Senna  in  PereinllJ 

EUm.  of  Mat.  Med.  ii.  part  2  (1858)  1811  \ 
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FRUCTUS  CASSIiE  FISTUL/E. 

^itiula  ;  Purging  Cassia ;  F.  Casse,  Canefice,  Fruit  du  Cane/icier ; 

G.  Rdhrencassie. 

anical  Origin — Cassia  Fistula  L  (Cathariocarpus  Fistula  Pers., 
obium  Fistula  Willd.),  a  tree  indigenous  to  India,  but  now 
Ki  or  subspontaneous  in  Egypt,  Tropical  Africa,  the  West  Indies 
zil.  It  is  from  20  to  30  feet  high  (in  Jamaica  even  50  feet)  and 
>ng  pendulous  racemes  of  beautiful,  fragrant,  yellow  flowers. 
»tauists  have  established  for  this  tree  and  its  near  allies  a  separate 
n  account  of  its  elongated,  cylindrical,  indehiscent  legume,  but 
it  is  retained  in  the  genus  Cassia. 

tory — The  name  Casia  or  Cassia  was  originally  applied  ex- 
r  to  a  bark  related  to  cinnamon  which,  when  rolled  into  a  tube  or 
«  distinguished  in  Greek  by  the  word  avpiy^,  and  in  Latin  by 
isiula.  Thus  Scribonius  Largus  ^  a  physician  of  Rome  during 
la  of  Tiberius  and  Claudius,  with  the  latter  of  whom  he  is  said 
visits  Britain,  A.D.  43,  uses  the  expression  **  Casia  rufat  fistu- 
in  the  receipt  for  a  collyrium.  Galen  *  describing  the  different 
(  of  cassia,  mentions  that  called  Gizi^  as  being  quit«  like 
>n  or  even  better ;  and  also  names  a  well-known  cheaper  sort, 
a  strong  taste  and  odour,  which  is  called  fistula,  because  it  is 
p  like  a  tube, 
aaius,  physician  to  the  Emperor  Julian  in  the  latter  half  of  the 

be<nnning  of  the  5th  century,  describes  Cassia  fistula  as  a  bark 
:h  there  are  several  varieties,  having  pungent  and  astringent 
»  {"omnes  cassias  fistulas  vires  habent  acrtier  excal/acienUs  tt 
!ef "),  and  sometimes  used  in  the  place  of  cinnamon.^ 
\  doubtless  the  same  drug  which  is  spoken  of  by  Alexander 
as*  (6th  century)  as  Kaaia^  avpiy^  {casia  fistula)  in  connexion 
stus,  pepper  and  other  aromatics ;  and  named  by  other  Greek 
18  Kaaia  avpiyyw&fi^  (casia  fistula  ris). 

Cassia  Fistula  of  modern  medicine  is  noticed  by  Joannes 
IS,  who  flourished  at  Constantinople  towards  the  close  of  the 
itary  ;  and  as  he  describes  it  with  particular  minuteness,^  it  is 

that  he  did  not  consider  it  well  known.     The  drug  is   also 
ed  by  several  writers  of  the  school  of  Salemum.     It  was  a  familiar 
in  England  in  the  time  of  Turner,^  1568. 
tree  was  figured  in  1553  by  the  celebrated  traveller  Belon  who 


wUiomtM  Medicamtntorum  cap.   4. 

\ttdaL  I  r.  14. 

•d  like vite  anions  the  roniTnoditics 
citr  at  Alrxandria  \u  the  2nd  cen- 
lornt,   Commtru  of  th€  AncunU, 

a  nUdigardiM,  Argent.  1533.  227. 
cii.  J.  Gttinterio  inlerprete,  Basil., 
riL  c  S. 

■i    Tentrem    mollire 
prana,  ct  pnedpii^  Daniaa- 


cena  adjicirnus,  atque  quippiam  fer^  nigrt» 
DominatK  caaiir.  Kst  autem  fructus  ejus 
iiHtuh>su8et  oMongnH,  nij^m  intus  humorem 
conrretuni  gest«us,  qui  hitudi^uaquam  uua 
rontinuitatc  i'4>aluit,  schI  ex  iiittTVuIlo  tfiiui- 
bus  liguosisqutf  membraiiulis  diriniitur, 
habens  ad  (»{M*riei  pru{>a^ationeni  ^rana 
qua^iam  seniinalia,  Bilitjutt*  illi  qute  nobis 
innotuit,  adainiiliA." — Mttkodu*  Mtd€Hdi^ 
lib.  T.  c  2. 
'  HerhaU,  part  8.  20. 
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met  with  it  in  the  gardens  of  Cairo,  and  in  1592  by  Prosper  Alpiiui 
who  also  saw  it  in  Egypt. 

Description — The  ovary  of  the  flower  is  one-celled  with  numerooi 
ovules,  which  as  they  advance  towards  maturity,  become  separated  ligf 
the  growth  of  intervening  septa.  The  ripe  legume  is  cylindrical,  iA 
chocolate-brown,  1|  to  2  feet  long,  by  |  to  1  inch  in  diameter,  irithi 
strong  short  woody  stalk,  and  a  blunt  end  suddenly  contracted  into  t 
point.  The  fibro-vascular  column  of  the  stalk  is  divided  into  tii 
broad  parallel  seams,  the  dorsal  and  ventral  sutures,  running  downtb 
whole  length  of  the  pod.  The  sutures  are  smooth,  or  slightly  striitoi 
longitudinally ;  one  of  them  is  formed  of  two  ligneous  bundles  coale8cii|. 
by  a  narrow  line.  If  the  legume  is  curved,  the  ventral  suture  commoobj 
occupies  its  inner  or  concave  sida  The  valves  of  the  pods  are  miikM| 
by  slight  transverse  depressions  (more  evident  in  small  8pecioia4i 
corresponding  to  the  internal  divisions,  and  also  by  incon8i»eiMMii 
transverse  veins. 

Each  of  the  25  to  100  seeds  which  a  legume  contains,  is  lodged  mi 
cell  formed  by  very  thin  woody  dissepiments.     The  oval,  flattish 
from  1^  to  ^  of  an  inch  long,  of  a  reddish-brown  colour,  containi 
large  embryo  whose  yellowish  veined  cotyledons  cross  diagonally, 
seen  on  transverse  section,  the  horny  white  albumen.     One  sidA 
marked  by  a  dark  line  (the  raphe).    A  very  slender  funicle  attaches 
seed  to  the  ventral  suture. 

In  addition  to  the  seeds,  the  cells  contain  a  soft  saccharine 
which  in  the  recent  state  fills  them  up,  but  in  the  imported  pods  ap] 
only  as  a  thin  layer,  spread  over  the  septum,  of  a  dark  viscid  substaDttl 
of  mawkish  sweet  taste.      It  is  this  pulp  which  is  made  use  of  ii' 
pharmacy. 

Microscopic    Structure — The    bands    above    described 
along  the  whole  pod,  are  made  up  of  strong  fibro-vascular  bundles 
with  sclerenchymatous  tissue.     The  valves  consist  of  parench^ 
cells,  and  the  whole  pod  is  coated  with  an  epidermis  exhibiting 
tabular  cells,  which  are  filled  with  dark  granules  of  tannic  matter, 
few  stomata  are  also  met  with.    The  thin  brittle  septa  of  the  pod 
composed  of  long  ligneous  cells,  enclosing  here  and  there  crystals 
oxalate  of  calcium. 

The  pulp  itself,  examined  imder  water,  is  seen  to  consist  of 
cells,  not  forming  a  coherent  tissue.     They  enclose  chiefly  granules^ 
albuminoid  matters  and  stellate  crystals  of  oxalate  of  calcium, 
cell  walls,  assume  on  addition  of  iodine,  a  blue  hue  if  they  have 
previously  washed  by  potash  lye.     The  seeds  are  devoid  of  starch, 
yield  a  copious  amount  of  thick  mucilage,  which  surrounds  them  like  a 
halo  if  they  are  macerated  in  water. 

Chemical  Composition — No  peculiar  principle  is  known  to  exM 
either  in  the  woody  or  the  pulpy  portion  of  cassia  fistula.  The  pd| 
contains  sugar  in  addition  to  the  commonly  occurring  bodies  noticedfl 
the  previous  section. 

Uses — The  pulp  separated  from  the  woody  part  of  the  pods  1| 
crushing  the  latter,  digesting  them  in  hot  water,  and  evaporating  th 
strained  liquor,  is  a  mild  laxative  in  common  domestic  use    in  tb 
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>iith  of  Europe,^  but  in  England  scarcely  ever  now  administered  except 
I  the  form  of  the  well-known  Lenitive  Electuary  {Can/eetio  senna),  of 
hich  it  is  an  ingredient 

Commerce — Cassia  fistula  is  shipped  to  England  from  the  East  and 
Test  Indies,  but  chiefly  from  the  latter.  The  pulp  per  se  has  been 
waiioually  imported,  but  it  should  never  be  employed  when  the  I^^umes 
r  preparing  it  can  be  obtained. 

Sobstitotes — ^The  pods  of  some  other  species  of  Cassia  share  the 
mctnre  above  described  and  have  been  sometimes  imported 

Those  of  C.  grandis  L  f  {C.  Brasiliana  Lamarck),  a  tree  of  (Antral 
merica  and  Brazil,  are  of  much  larger  size,  showing  when  broken 
msverely  an  elliptic  outline,  whose  longer  diameter  exceeds  an  inch, 
he  valves  have  very  prominent  sutures  and  transverse  branching  veins, 
he  pulp  is  bitter  and  astringent 

The  legumes  of  Cassia  moschaia  II  B  K,*  a  tree  30  to  40  feet  high, 
owing  in  New  Granada  and  known  there  as  CafUiJistola  de  purgar, 
mr  a  close  resemblance  to  those  of  Cassia  Fistvla  L.,  except  that  they 
le  a  little  smaller  and  rather  less  regularly  straight  They  contain  a 
iMtish  astringent  pulp  of  a  bright  brown  hue.  When  crushed  and 
cposed  to  the  heat  of  a  water-bath,  they  emit  a  pleasant  odour  like 
ftdal-wood.  The  pulp  is  coloured  dark  blackish  green  by  perchloride 
noo. 


TAMARINDI    PULPA. 

Tamarindus,  Fructtu  Tamarindi;  Tamarinds;  F.  Tamarins: 

G.  Tamarinden, 

Botanical  Origin — Tamarind%is  indica  L. — The  tamarind  is  a  large 
briaome  tree,  growing  to  a  height  of  60  to  80  feet,  and  having  abruptly 
leaves  of  10  to  20  pairs  of  small  oblong  leaflets,  constituting  an 
it  and  umbrageous  foliage.  Its  purplish  flower  buds  and  fragrant, 
•veined,  white  blossoms,  ultimately  assuming  a  yellowish  tinge,  con- 
ite  to  its  beautiful  aspect  and  cause  it  to  be  generally  cultivated  in 
ooontries. 
,  7!  indiea  appears  to  be  truly  indigenous  to  Tropical  Africa  between 
JP  K.  and  18*  S.  lat  It  grows  not  only  in  the  Upper  Nile  regions 
■nnaar,  Kordofan,  Abyssinia),  but  also  in  some  of  the  remotest  dis- 
pli  visited  by  Speke,  Grant,  Kirk,  and  Stanley,  and  as  far  south 
i  the  Zambesi.  According  to  F.  von  Muller,'  it  occurs  in  Tropical 
bslralia. 

It  is  found  throughout  India,  and  as  it  has  Sanskrit  names  it  may 
l«a  be  really  wild  in  at  least  the  southern  parts  of  the  peninsula.  It 
powB  in  the  Indian  islands,  and  Crawfurd  ^  has  adduced  reasons  to  show 
lit  it  is  probably  a  true  native  of  Java.  The  mediaeval  Arabian 
Mbors  describe  it  as  growing  in  Yemen,  India,  and  Nigritia. 

*  Tbos  ther»  were  importod  into  Leghorn  *  Exposition  intercoloniale, — SoU$  but  la 

WU   I'^S   tons  of  Camia  Fistuia  and       Vigitaticn  de  VAuMralie,  Melbourne,  ISM. 


\r  RtporU  1S78,  put  i.         8. 
Bsabwy  ia  iAmn.   TroMt.  zxir.  ISl.  *  DioU  of  Indian  Islands,  1866.  425. 

~  Jvmnu  T.  (18S4)  S4S. 
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The  tamarind  has  been  naturalized  in  Brazil  and  Mexico.  Hem 
"who  resided  in  the  latter  country  from  1571  to  1575,  speaks  o 
" nuper  .  .  .  ad  eas  oras  translata**  It  abounds  in  the  West 
where  it  was  also  introduced  together  with  ginger  by  the  Spanii 
an  early  period.  The  tree  found  in  these  islands  bears  short 
fewer-seeded  pods  than  that  of  India,  and  hence  was  formerly  re 
as  a  distinct  species,  Tamarindus  occidentalis  Gartn. 

History — The  tamarind  was  unknown  to  the  ancient  Gred 
Romans;  nor  have  we  any  strong  evidence  that  the  Egyptian 
acquainted  with  it,*  which  is  the  more  surprising  considering  il 
tree  appears  indigenous  to  the  Upper  Nile  countries,  and  that  it 
is  held  in  the  greatest  esteem  in  those  regions.* 

The  earliest  mention  of  tamarind  occurs  in  the  ancient  Sf 
writings  where  it  is  spoken  of  under  several  names.*  From  the  E 
it  would  seem  that  the  fruit  became  known  to  the  Arabians,  who 
it  Tamare-hindi  i.e.  Indian  Date.  Under  this  name  it  was  men 
by  Isaac  Judseus,**  Avicenna,*  and  the  Younger  Mesue,^  and  a 
Alhervi  ®  a  Persian  physician  of  the  10th  century  who  describe 
black,  of  the  flavour  of  a  Damascene  plum,  and  containing  fibp 
stones. 

It  was  doubtless  from  the  Arabians  that  a  knowledge  of  the  tAn 
as  of  so  many  other  eastern  drugs,  passed  during  the  middle  ag« 
Europe  through  the  famous  school  of  Salernum.  OxyphcRnica 
(fioiviKo)  and  Dactyli  acetosi  are  names  under  which  we  meet  wit 
the  writings  of  Matthaeus  Platearius  and  Saladinus,  the  latter  of 
as  well  as  other  authors  of  the  period,  considered  tamarinds  as  tl 
of  a  wild  palm  growing  in  India. 

The  abundance  of  tamarinds  in  Malabar,  Coromandel,  and  Ja 
reported  to   Manuel,  king  of  Portugal,  in  1516,  in  the  letter 
apothecary  Pyres  ®  on  the  drugs  of  India.    A  correct  description 
tree  was  given  by  Gar9ia  d'Orta  about  fifty  years  later. 

Preparation — Tamarinds  undergo  a  certain  preparation  befon 
brought  into  commerce. 

In  the  West  Indies,  the  tree  matures  its  fruit  in  June,  Ju 
August,  and  the  pods  are  gathered  when  fully  ripe,  which  is  kno 
the  fragility  of  the  outer  shell.  This  latter  which  easily  breaks  b 
the  finger  and  thumb,  is  then  removed,  and  the  pods  deprived  of 
fragments  are  placed  iu  layers  in  a  cask,  and  boiling  sy 
poured  over  them  till  the  cask  is  filled.  When  cool,  the  cask  is 
and  is  then  ready  for  sale.  Sometimes  layers  of  sugar  are 
between  the  fruits  previous  to  the  hot  syrup  being  added.^^ 


^  Xova  plaiiianimf  aniinalium  ct  mine- 
ralium  historic ^  Roinre  1051.  83. 

'  Sir  Oardner  Wilkiiisou  (AncicJit  Egyp- 
tiamf  i.  1841,  78)  says  that  tamuriud  stones 
have  been  found  in  the  tombs  of  Thebes; 
but  on  consulting  Dr.  Birth  and  the  collec- 
tions in  the  British  Museum  we  have  ob- 
tained no  continuation  of  the  fact. 

*  Barth  8i>eaks  of  it  as  a;i  invaluable  gift 
of  Providence  :  Reiscn  und  Entdcckungcn  in 
Nord-  und  CetUralafrica,  Gotha  1868.  i.  614; 
iii.  334.  400  ;  iv.  173. 


*  Susrulas  Ayurvedas^  ed.  H< 
(1844)  141,  iii.  (1850)  171. 

*  Opera  Omniaf  Lugd.  1515,  lib. 
tices,  c.  41. 

«  Ojtera,  Venet.  1564.  ii.  839. 

7  Opera,  Venet.  15^1.  52. 

®  Fundamcnta  Pkannacoloffict,  t 
niann,  Vindob.  1830,  49. 

^  Jvurn.  de  iSoc.  Pharm.  Lu^'L  il  ( 

*®  Lunan,  Hortus  Jamaicensis,  : 
224  ;  Macfadyen,  Flora  of  Jamau 
335. 
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East  Indian  tamarinds  are  also  sometimes  preserved  with  sugar,  but 
aually  they  are  exported  without  such  addition,  the  outer  sliell  being 
eiuoved  and  the  fruits  being  pressed  together  into  a  mass. 

In  the  Upi)erNile  regions  ( I )art'ur,  Kordofan,  Sennaar)  and  in  Arabia, 
he  softer  {>art  of  tamarinds  is,  for  the  sake  of  greater  permanence  and 
ODvenience  of  transport,  kneaded  into  iiattened  round  cakes,  4  to  8 
iiches  in  diameter  and  an  inch  or  two  thick,  which  are  dried  in  the  sun. 
liey  are  of  firm  consistence  and  quite  black,  externally  strewn  with 
Ain,  sand,  seeds  and  other  impurities;  they  are  largely  consumed  in 
ligypt  and  Central  Africa,  and  sometimes  find  their  way  to  the  south  ot 
Europe  as  Egyptian  Tamarinds, 

Description — Tlie  fruit  is  an  oblong,  or  linear  oblong,  slightly  com- 
vessed,  curved  or  nearly  straight,  pendulous  legume,  of  the  thickness 
€  the  finger  and  3  to  G  inches  in  length,  supfMjrted  by  a  woody  stalk. 
%  has  a  thin  but  hard  and  brittle  outer  shell  or  epicarp,  which  does 
lot  split  into  valves  or  exhibit  any  very  evident  sutures.  Within  the 
IMcarp  is  a  firm,  acid,  juicy  pulp,  on  the  surface  of  which  and  starting 
Mu  the  stalk  are  strong  woody  ramifying  nerves ;  one  of  these  extends 
long  the  dor^»al  (or  concave)  edge,  two  others  on  either  side  of  the 
central  (or  convex)  edge,  while  between  these  two  there  are  usually  2, 
.  or  4  less  regular  and  more  slender  nerves, — all  running  towanls  the 
pex  and  throwing  out  branching  filaments. 

The  seetls,  4  to  12  in  number,  are  each  of  them  enclosed  in  a  tough, 
icmbranous  cell  (endocaq)),  surrounded  by  the  pulp  (sarc<»carp).  They 
K«  flatti'ned.  antl  of  iiregular  outline,  l>eing  roundish,  ovate,  or  obtusely 
ior-sided,  about  |V  of  ^^  "*^^^  ^^"J?  l^y  vV  thick,  with  the  edge  broadly 
wled  or  more  often  slightly  furrowed.  The  testa  is  of  a  rich  brown. 
fearked  on  the  flat  sides  of  the  seed  by  a  lar^e  scar  or  aret^le,  of  rath«r 
^Uer  polish  than  the  surrounding  ]K)rtion  which  is  somewhat  radially 
Mated.  The  seed  is  exalbuminous,  with  thick  hard  cotyledons,  a 
tlort  straight  included  radicle,  and  a  plumule  in  which  the  pinuation  of 
^  leaves  is  easily  perceptible. 

Tamarinds  are  usually  distinguished  in  trade  as  West  Indian  and 
mtt  Indian^  the  former  being  preserved  with  sugar,  the  latter  without. 

1.  WtM  Indian  Tamarinds,  Brotcn  or  Bed  Tamarinds, — A 
right  reddish-brown,  moist,  saccharine  mass  consisting  ot  the  pulpy 
Benial  part  of  the  fruit,  usually  unbroken,  mixed  with  mow  or  It  s>  tif 
rrup.  It  has  a  verj*  agreeable  and  rt^freshing  ta.>le,  the  natuial  aci«iity 
^  lL*r  pulp  iM'ing  tempered  by  the  sugar.  Ii  is  this  form  of  tamariuas 
la:  Is  usually  found  in  the  shops. 

•J  EiiM  Indian  Tamarinds,  Black  Tamarinds. — Thise  difl\r 
orii  ili^  la>t  described  in  that  they  are  procrvinl  ^\itln)ut  the  use  of 
igar.  Thry  are  found  in  the  market  in  the  fi»iiu  of  a  linn  clammy 
at'k  m.ifl-'*.  <«insii5tiiig  of  the  pulp  mixed  with  the  sotds,  stringy  tibiis 
id  *•'«**-•  remains  of  the  outer  shell.     The  J^ulp  has  a  strtmg  acid  ta,>l»*. 

N«»twiili>tanding  the  mther  uninviting  appearance  of  I'^ist  Indian 
marindH,  they  afford  a  good  jailp  whicli  may  l>e  hati^factoiily  usitl 
makiug  the  C^jn/trtio  t!<ennfr  oi  phannacy.  In  fact,  on  the  continent 
is  «ort  of  tamarind  alone  is  employed  for  medicinal  pur{N)ses. 

Microscopic  Structure — The  soft  part  of  tamarinds  consists  of  a 
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tissue  of  thin-walled  cells  of  considerable  size,  which  is  travereed  bjr 
long  fibro-vascular  bundles.  In  the  former,  a  few  very  small  starch- 
granules  are  met  with,  and  more  numerous  crystals  which  are  pio- 
bably  bitartrate  of  potassium. 

Chemical  Composition — ^Water  extracts  from  unsweetened  tami* 
rinds,  sugar  together  with  acetic,  tartaric  and  citric  acids,  the  addi 
being  combined  for  the  most  part  with  potash.  The  neutralized  solulioi 
reduces  alkaline  cupric  tartrate  after  a  while  without  heat,  and  theretoii; 
probably  contains  grape  sugar.  On  evaporation,  cream  of  tartar  «rf 
sugar  crystallize  out.  The  volatile  acids  of  the  fatty  series,  the  preseuij 
of  which  in  the  pulp  has  been  pointed  out  by  Gorup-Besanez,  have  not 
been  met  with  by  other  chemists.  Tannin  is  absent  as  well  as  onlkj 
acid.  We  have  ascertained  that  in  East  Indian  tamarinds,  citric  add  a 
present  in  but  small  quantity.  No  peculiar  principle  to  which  iM\ 
laxative  action  of  tamarinds  can  be  attributed  is  known. 

The  fruit-pulp  diffused  in  water  forms  a  thick,  tremulous,  some 
glutinous  and  turbid  liquid.     It  was  examined  as  early  as  the  year  1* 
by  Vauquelin  under  the  name  of  "vegetable  jelly,*' — the  first  desc 
among  the  pectic  class  of  bodies. 

The  hard  seeds  have  a  testa  which  abounds  in  tannin,  and  alter 
boUing  is  easily  separated,  leaving  the  cotyledons  soft.     These 
have  a  bland  mucilaginous  taste  and  are  consumed  in  India  as 
during  times  of  scarcity. 

Commerce — Tamarinds  are  shipped  in  comparatively  small 
titles  from  several  of  the  West  Indian  islands. 

The  export  from  the  Bombay  Presidency  in  the  year  1871-72, 
6286  cwt.,  which  quantity  was  shipped  chiefly  to  the   Persian  Gi 
Sind,  and  ports  of  the  Red  Sea.^ 

Uses — In  medicine,  tamarinds  are  considered  to  be  a  mild  laxati! 
they  are  sometimes  used  to  make  a  refrigerant  drink  in  fever.    In 
countries,  especially  the  interior  of  Africa,  they  are  regarded  as  of 
highest  value  for  the  preparation   of  refreshing  beverages.       The 
Tamarinds  are  said  to  be  used  in  the  manufacture  of  tobacco. 


BALSAMUM  COPAIBA. 

Copaiba ;  Balsam  of  Copaiba  ^  or  Copaiva,  Balsam  Capivi ;  F.  Ba\ 

otc  OUo-resine  de  Copahu ;  G.  Copaiva-balsam. 

Botanical  Origin — The  drug  under  notice  is  produced  by 
belonging  to  the  genus  Copaifera,  of  which  there  are  10  or  11  sp- 
natives  of  the  wanner  countries  of  South  America.^     Some  are  found 
moist  forests,  others  exclusively  in  dry  and  elevated  situations, 
vary  in  height  and  size,  some  being  umbrageous  forest  trees  while  - 
have  only  the  dimension  of  shrubs ;  it  is  from  the  former  alone  that 
oleo-resin  is  obtained. 


*  statement  of  the  Trade  and  Navigation 
of  the  Presidency  of  Bombay  for  1871-72, 
pt.  ii.  65. 

*  We  see  no  good  reason  for  discarding 
the  popular  term  baUam,  which  was  ori- 


ginally applied  to  an  oleo-resin  of 
analogous  character. 

'  Three  or  four  species  are  ksowB 
Tropical  Africa. 
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rha  foUowiDg  are  reputed  to  furnish  the  drug,  but  to  what  extent 
.  contributes  is  not  fully  known. 

1.  Ccpaifera  officinalis  L,  (C,  Jacqvini  Uesf.),  a  large  tree  of  the  hot 
t  region  of  New  Granada  as  far  north  as  Panama,  of  Venezuela  and 
island  of  Trinidad. 

I.  C.  Guianetuis  Desf ,  a  tree  of  30  to  40  feet  high,  very  closely 
:ed  to  the  preceding,  native  of  Surinam,  Cayenne,  also  of  the  Kio 
ro  between  Manaos  and  Barcellos  (Spruce.)  According  to  Bentham 
ems  to  be  the  same  species  a.s  the  C,  hijuga  of  Hayne.* 
\,  C.  coriacta  Mart  (C  cordifolia  Hayne),  a  large  tree  found  in  the 
ingoM  or  dry  woods  of  the  Brazilian  provinces  of  I^hia  and  Piauhy. 
L  C.  Larufsdarjii  Desf.  (C  nitieUi  Ilayne,  C.  Sellowii  Hayne,  ?  C. 
itui  Hayne),  a  polymori)hous  species,  varying  in  the  form  and  size  of 
ets,  and  also  in  dimensions,  being  either  a  shrub,  a  small  bushy  tree, 
liirge  tree  of  60  feet  high.  Bentham  admits  besides  thetype, three varie* 
: — /9.  glabra  (f.  glabra  Vogel),  7.  grandi/olia,  S.  laxa  (C,  laxa  Hayne). 
rhe  tree  grows  on  dry  campos,  caatingan  and  other  places  in  the  pro- 
es  of  S.  Paulo,  Minas  Geraes,  Goyaz,  Mato  (rnxsso,  Itohia  and  Coara; 
therefore  distributeti  over  a  vast  area.  According  to  Gardner,*  the 
dlian  traveller,  it  yields  an  abundance  of  balsam. 

[n  addition  to  these  species,  must  be  mentioned  a  tree  descril)od  by 
ne  and  commonly  cited  under  the  name  of  Capaifcra  mvKijuga,  as 
ecial  source  of  the  drug  shipped  fwm  Para.'     As  its  name  implies, 

remarkable  for  the  number  of  leaflets  (6  to  10  pairs)  on  each  leaf. 

it  is  only  known  from  some  leaves  in  the  herbarium  of  Mnrtiua 
:h  Bentham,  who  has  examined  them,  informs  us  are  unlike  those  of 

Ccpai/era  known  to  him,  though  certainly  the  leaflets  are  dotted 
I  oil-vessels  as  in  some  species.  In  the  absence  of  flowers  and 
la,  there  is  no  sufficient  evidence  to  prove  that  it  belongs  even  to 
genus  Copai/era.  It  is  not  mentioned  by  Martins  in  his  Systema 
trim  Medica  Brasiliensis  (1843)  as  a  source  of  the  drug. 

History — Among  the  early  notices  of  Brazil,  is  a  treatise  by  a  Portu- 
le  friar  who  had  resided  in  that  country  from  1570  to  1600.  The 
loscript  found  its  way  to  England,  was  translated,  and  was  published 
r*archas*  in  1625.  Its  author  notices  many  of  the  natural  produc- 
»  of  the  country,  and  among  others  Cvpnyba  which  he  describes  as  a 
e  tree  from  whose  trunk,  when  wounded  by  a  deep  incision,  there 
»  in  abundance  a  clear  oil  much  esteemed  as  a  medicine. 
Father  Acuna*  who  ascended  the  Amazon  from  Para  arriving  at 
to  in  1038,  mentions  that  the  countrj'  affords  very  large  cassia 
lU.  excellent  sarsaparilla,  and  the  oils  of  andirova  and  Copaiba, 
Dod  as  balsam  for  curing  wounds. 
Piso  and  Marcgraf*  who  were  physicians  to  the  Count  of  Nassau, 

fAjme  (1827)  euumcrmted  sikI   figun^d  Rnlsam,  unil  den  meisten  ^obt  die  in  der 

>rri<M,  aumf  of  them  foundetl  on  vi^ry  rri>viiiz  Pan  vorkomuieiide  (V/Kii/crd  nii<//i- 

rf#*-t  nuterialt.     H«nth«in  in  the  Flora  jufja."—  Hayne,  Linmra  i.  (Ihi*?!*  42V. 

Jtana  of  M«rtiai  tnd  Endlicher  (fajfc.  *  ISlgrimes  and  JShjrinuit^,    I»nd.     iv. 

^^umtnomr  ti.   1S70.  p|».  S39-244>  tii-  (1625)  1308. 

only  11.  oo«  of  which  u  doubtful  u  to  *  Ikscubrimimto    dtl    gnm    Rio    de    las 

rcQA.  Amazimast  Madrid,  1641,  No.  30. 

tH.  Attaehcd  to  fpecimcni  in  the  Kew  Hist,   Sat,    Brasilict,    164S.   Piso.    .%<$, 

Harcgnf,  ISO. 
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governor  of  the  Dutch  establishments  in  Bra2dl,  each  give  an  acommtdi 
the  Copaiha  and  the  method  of  obtaining  its  oleo-resin.  The  fons 
states  that  the  tree  grows  in  Pernambuco  and  the  island  of  Maranh% 
whence  the  balsam  is  conveyed  in  abundance  to  Europe. 

The  drug  was  formerly  brought  into  European  commerce  bj  Ai 
Portuguese,  and  used  to  be  packed  in  earthen  pots  pointed  at  the  kw 
end;  it  often  arrived  in  a  very  impure  condition.^  In  the  Lonte 
Pharmacopoeia  of  1677,  it  was  called  Balsamum  Capivi,  which  is  d 
its  most  popular  name. 

Secretion — Karsten  states  that  he  observed  resiniferous  dnetik 
frequently  more  than  an  inch  in  diameter,  running  through  the  wtab 
stem.  He  is  of  the  opinion,  that  the  cell-walls  of  the  neighbomiif 
parenchyme  are  liquefied  and  transformed  into  the  oleo-resin.*  Weal 
not  able  to  offer  any  argument  in  favour  of  this  opinion. 

Extraction — According  to  the  testimony  of  the  very  few  tra 
who  have  given  any  account  of  the  matter,  the  balsam  is  obtained 
cutting  out  a  wedge  from  the  trunk  of  the  tree  near  its  base,  reaching 
the  very  heart.     From  this  great  wound  the  balsam  flows  usualiji 
such  abundance  that  many  pounds  may  be  collected  in  a  few  hoar& 
no  flow  takes  place,  the  aperture  is  closed  with  wax  or  clay,  and  reo 
after  the  lapse  of  some  days  when  a  copious  exudation  generally  fol 
Sometimes  the  required  cavity  is  made  by  means  of  a  large  auger. 

In  the  vessels  already  alluded  to,  the  balsam  sometimes  collects  in 
large  a  quantity,  that  the  trunk  is  unable  to  sustain  the  inward  p 
and  hirsts.      This  curious  phenomenon  is  thus  referred  to  in  a 
addressed  to  one  of  us  by  Mr.  Spruce : — "  I  have  three  or  four 
heard  what  the  Indians  assured  me  was  the  bursting  of  an  old  cap 
tree,  distended  with  oiL       It  is  one  of  the  strange  sounds  that  soma* 
times    disturb   the   vast   solitudes   of    a   South   American   forest    * 
resembles  the  boom  of   a   distant  cannon,  and  is  quite  distinct  6« 
the    crash  of  an  old  tree  falling   from    decay  which  one    hears  tt* 
unfrequently." 

A  similar  phenomenon  is  known  in  Borneo.  The  trunks  of  tgei; 
trees  of  Dn/ohalanops  aromatica  contain  large  quantities  of  oleo-resin  (f ; 
Camphor  Oil,^  which  appears  to  be  sometimes  secreted  under  such  pr» 
sure  that  the  vast  trunk  gives  way.  "  There  is  another  sound "  stffl 
Spenser  St.  John  *  "  only  heard  in  the  oldest  forests,  and  that  is  as  if  ft 
mighty  tree  were  rent  in  twain.  I  often  asked  the  cause,  and  wii 
assured  it  was  the  camphor  tree  splitting  asunder  on  account  of  il* 
accumulation  of  camphor  in  &iouie  particular  portion." 

l>aL'?ani  Capivi  is  collected  by  the  Indians  on  the  banks  of  tha 
Orinoco  and  its  upper  atHuents,  and  carried  to  Ciudad  Colivar  (Angosiurt); 
some  of  this  balsam  reaches  Europe  by  way  of  Trinidad.  But  it » 
obtained  much  more  largely  on  the  tributaries  of  the  Casiquiari  aoi 
Rio  Negro  (the  Siapa,  I^anna,  Uaupes,  ikQ.)  and  is  sent  down  lo  Fail 
Most  ot  the  northern  tributaries  of  the  Amazon,  as  the  Trombetas  and 
Nhamundii,  likewise  furnish  a  supply.  According  to  Spruce,  iu  th 
Amazon  valley  it  is  the  tall  virgin  lorcst,  Caaguai^il  of  tiie  Braziliti* 

1  Vnlinont  de  Bomare,  Diet,  d* Hist.  Not,         '  Motlev  in  Hooker's  Joum,  of  Bdi^ 
i.  (I775)8i>7.  iv.  (1852)*201.  1 

*  Boianische  Zcitung,  xv.  (1857)  816.  *  Lif^   in  the  FarcsU   of  UU  FV  £*L 

ii.  a8t)2^  152.  ^ 
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the  VeDezuelans,  that  yields  most  of  the  oils  and  gum- 

the  low,  dry  caatingas,  or  the  riparial  forests.     The 

traveller  tells  us  that  in  Southern  Venezuela,  capivi  is 

el  Aceite  (the  oil,)  the  name  Balsamo  being  that  of  the 

ras  Oil,  obtained  from  a  species  of  Nectandra. 

[)aiba  is   also   largely  exported   from   Maracaibo  where, 

ngel  *  it  is  produced  by  C.  officinalis,  the  Canime  of  the 

n — Copaiba  is  a  more  or  less  viscid  fluid,  varying  in  tint 
low  to  a  light  golden  brown,  of  a  peculiar  aromatic,  not 
XT,  and  a  persistent,  acrid,  bitterish  taste.     Pani  copaiba 

is  sometimes  nearly  coh)urIess  and  almost  as  fluid  as 
ilsam  is  usually  quite  transparent,  but  there  are  varieties 

always  opalescent.  Its  sp.  gr.  varies  from  0*940  to 
\  as  the  drug  contains  a  greater  or  less  proportion  of  vola- 
ba  becomes  more  fluid  by  heat ;  if  heated  in  a  test-tube 
K)me  time,  it  does  not  lose  its  fluidity  on  cooling.  It  is 
itly  fluorescent.  It  dissolves  in  several  times  its  weight 
rit  of  wine,  and  generally  in  ail  proi)ortious  in  absolute 
e,  or  bisulphide  of  carbon,  and  is  perfectly  soluble  in  an 
f  benzoL  Glacial  acetic  acid  readily  dissolves  the  resin 
sntial  oil. 
it  is  rich  in  resin  of  an  acid  character,  unites  with  the 

to  form  a  gradually  hardening  mass,  provided  a  small 
ivater  is  present.     Thus  8  to  16  jiarts  of    balsam   will 

stiff  compound  when  gently  wanned  with  1  part  of 
nesia  ;  ami  still  more  easily  with  lime  or  baryta. 
3  first  shown  (1861)  that  copaiba  varies  in  its  optical 
iple  from  Trinidad  examined  by  one  of  us  was  strongly 
ereas  we  found  Para  balsam  to  be  levogj're.* 
ad  Maranham  balsams  are  regarded  in  wholesale  trade  as 
and  experienced  druggists  are  able  to  distinguish  them 

and  appearance,  and  especially  by  the  greater  consistence 
lam  drug.      Mai-acaibo  balsam  is  reckoned  as   another 

now  rarely  seen  in  the  English  market.  West  Indian 
ally  said  to  be  of  inferior  quality,  but  except  that  it  is 
scent,  we  know  not  on  what  precise  grounds. 

Composition — The  balsam  is  a  st)lution  of  resin  in 
id  therelbi*e   analogous   to   the   fluid  turpentines  of  the 

e  oil.  OUum  Cojxtihcr,  constitutes  about  40  to  60  per  cent, 
accordin*^  to  the  aj:e  of  the  latter  and  its  lK>tanical  origin. 
|K)sition  and  general  chemical  properties  of  turpentine  oil, 
;  point  is  24r>^  C.  or  even  higher.     It  smells  and  tastes 

fi'-^llAchaft /Ur  EnikumU  in  (Vntml  America  by  D^  Warsicwicz,  but 

')  435.  other  saniplfH  which  we  had  no  reai>on  to 

•s  thU  which   had  t>een  8Up|H>Ae  udulterat(*d,  left  u  ct* rtdin  am«uint  of 

idon  in  ls73  :  though  re-  while  residue  when  tn*ated  with  twice  tluir 

cm  with  surtpicion,  we  are  wtvjht  of  aholiol  sn.  gr.  'l^f>. 
t  it  was  aophiiitioated.  ^  Fhickigcr  in  wi>;ger8  aud  Huaem.inn** 

caae    with     some    very  JahrfsbtridU  for  1867.    162,  and  for  ld6S. 

as  collected  for  one  of  us  140. 
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like  the  balsam,  and  dissolves  in  from  8  to  30  parts  of  spirit  of  m 
Most  samples  of  copaiba  oil  turn  the  plane  of  polarization  to  the  HI 
but  in  common  with  oil  of  turpentine,  the  oil  exhibits  isomeric  mo£t' 
cations  differing  in  optical  as  well  as  in  other  physical  properties.   Hi, 
sp.  gr.  varies  from  about  0*88  to  091. 

After  the  oil  of  copaiba  has  been  removed  by  distillation,  there 
a  brittle  amorphous  resin  of  an  acid  character,  soluble  both  in 
and  amylic  alcohol,  and  yielding  only  amorphous  salts.     Soi 
copaiba  contains  a  small  amount  of  crystallizable  resin-acid,  as 
pointed  out  in  1829  by  Schweitzer.     By  exposing  a  mixture  of  9 
of  copaiba  and  2  parts  of  aqueous  ammonia  (sp.  gr.  0*95)  to  a  tern] 
ture  of  —  10**  C,  Schweitzer  obtained  crystals  of  the  acid  resin 
Copaivic  Acid,    They  were  analysed  in  1834  by  H.  Hose,  and 
measured  and  figured  by  G.  Eose.    Hess  (1839)  showed  that  Sose's 
his  own  analyses  assign  to  copaivic  acid  the  formula  C*^H*^0*.   It 
with  Maly*s  abietic  acid  from  colophony  in  composition,  but  not  in 
other  way.     Copaivic  acid  is  readily  soluble  in  alcohol,  and  especiallji 
warmed  copaiba  itself ;  much  less  in  ether.    We  have  before  us 
probably  of  copaivic  acid,  which  have  been  spontaneously  deposited 
an  authentic  specimen  of  the  oleo-resin  of  •  Copaifera  officinalii 
Trinidad,  which  we  have  kept  for  several  years.     The  crystals  may' 
easily  dissolved  by  warming  the  balsam ;  on  cooling  the  liquid, 
again  make  their  appearance  after  the  lapse  of  some  weeks. 
re-crystallization  from  alcohol  they  fuse  at  116—117°  C,  formiif 
amorphous  transparent  mass  which  quickly  crystallizes  if  touched 
alcohol. 

An  analogous  substance,  Oxj/copaivic  Acid,  C^H^O',  was  examined 
1841  by  H.  von  Fehling,  who  met  with  it  as  a  deposit  in  Para  Copeit 
And  lastly,  Strauss  (1865)  extracted  Metacopaivic  Acid,  C^H^*, 
the  balsam  imported  from  Maracaibo.     He  boiled  the  latter  with 
lye  which  separated  the  oil ;    the  heavier  subjacent  liquid  was 
mixed  with  cliloride  of  ammonium,  which  threw  down  the  salts  of 
amorphous  resin-acid,  leaving  in  solution  those  of  the  metacopaivic 
The  latter  acid  was  separated  by  hydrochloric  acid  and  recrysl 
from  alcohol.     We  succeeded  in  obtaining  metacopaivic  acid  by  wj 
the  balsam  with  a  dilute  solution  of  carbonate  of  ammonium,  and 
cipitating  by  hydrochloric   acid.     The  precipitate   dissolved  in  di 
alcohol  yields  the  acid  in  small  crystals,  but  to  the  amount  of 
about  one  per  cent. 

These  resin-acids  have  a  bitterish  taste  and  an  acid  reaction ; 
salts  of  lead  and  silver  are  crystalline  but  insoluble ;  metacopaivate 
sodium  may  be  crystallized  from  its  watery  solution. 

Commerce — The  balsam  is  imported  in  barrels  direct  from  Para 
Maranham,  sometimes  from  Eio  de  Janeiro  and  less  often  from  Trinic 
Demerara,  Cartagena,  and  Angostuni ;  it  is  also  shipped  from  TAx 
in  Venezuela.     It  often  reaches  England  by  way  of  Ha\Te  or  New  Yc 

Uses — Copaiba  is  employed  in  medicine  on  account  of  its  stimi 
action  on  the  nmcous  membranes,  more  especially  those  of  the 
genital  organs. 

Adulteration — Copaiba  is  not  unfrequently  fraudulently  tam] 
with  before  it  reaches  the  pharmaceutist ;  and  owing  to  its  nati 
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Uiable  composition,  arising  in  part  from  its  diverse  botanical  origin,  its 
iiity  is  not  always  easily  ascertained. 

Ilie  oleo-resin  usually  dissolves  in  a  small  proportion  of  absolute 
eohol :  should  it  refuse  to  do  so,  the  presence  of  some  fatty  oil  other 
■n  castor  oil  may  be  surmised.  To  detect  an  admixture  of  this  latter, 
IS  .part  of  the  balsam  should  be  heated  with  four  of  spirit  of  wine 
|i  gr.  '838).     On  cooling,  the  mixture  separates  into  two  portions,  the 

r\t  of  which  will  contain  any  castor  oil  present,  dissolved  in  alcohol 
the  essential  oiL  On  evaporation  of  this  upper  layer,  castor  oil 
■jr  be  recognized  by  its  odour  ;  but  still  more  positively  by  heating  it 
kh  caustic  soda  and  lime,  when  anianthol  will  be  fonned,  the  pi*esence 

which  may  be  ascertained  by  its  peculiar  smell.  By  the  latter  test 
I  admixture  of  even  one  per  cent,  of  castor  oil  can  be  proved. 

The  presence  of  fatty  oil  in  any  considerable  quantity  is  likewise 
■de  evident  by  the  greasiuess  of  the  residue,  when  the  balsam  is 
|vived  of  its  essential  oil  by  prolonged  boiling  with  water. 

It  has  been  ])ointed  out  by  Tomlinson.^  that  the  figure  ])resentcd  by 
drop  of  copaiba  balsam  on  the  surface  of  water  is  extremely  charac- 
BStic,  and  readily  distinguishable  fix)m  that  of  a  mixture  of  the  balsam 
d  castor  oil.  We  have  not  ascertained  to  what  extent  this  test  is 
fible  of  practical  application. 

The  admixture  of  some  volatile  oil  with  copaiba  can  mcL^tly  be 
tocted  by  the  odour,  especially  when  the  bal.sam  is  dropped  on  a  piece 
'  warmed  metal.  Spirit  of  wine  may  also  be  advantageously  tried 
r  the  same  purpose.     It  dissolves  but  very  sparingly  the  volatile  oil 

eopaiba:   the  resins  of  the  latter  are  also   not  abundantly  soluble 

it  Hence,  if  shaken  with  the  balsam,  it  would  remove  at  once  the 
portion  of  any  essential  oil  that  might  have  been  added.  For 
recognition  of  Wood  Oil  if  mixed  with  copaiba,  see  next  page, 
«el. 

Sobstitutes — Under  this  head  two  drugs  deserve  mention,  namely 
Mfjmn  Balsam  or  Wood  Oily  described  at  p.  81,  and 

d^o-resin  of  Hardtcickia  pinnata  Roxb. — The  tree  which  is  of 
luge  size  belongs  to  the  order  Leguminosct  and  is  nearly  related  to 
|Mt/^m.  According  to  Beddome,-  it  is  very  common  in  the  dense 
Ibt  forests  of  the  South  Travancore  Ghats,  and  has  also  been  found  in 
Mh  Canara.  The  natives  extract  the  oleo-resin  in  exactly  the  same 
Mbod  as  that  followed  by  the  aborigines  of  Brazil  in  the  case  of 
faiba, — that  is  to  say,  they  make  a  deep  notch  reaching  to  the  heart 

the  trunk,  from  which  after  a  time  it  flows  out 

lliis  oleo-resin  which  has  the  smell  and  taste  of  copaiba,  but  a  much 
iker  colour,  was  first  examined  by  one  of  us  in  18G5,  having  been  sent 
m  the  India  Museum  as  a  sample  of  Wood  Oil ;  it  was  subsei^uently 
Ivmrded  to  us  in  more  ample  quantity  by  Dr.  Hidie  of  Madras.  It  is 
thick,  viscid  fluid,  which,  owing  to  its  intense  tint,  looks  black  when 
in  bulk  by  reflected  light ;  yet  it  is  perfectly  tninsparent.  Vieweil  in 
layer  by  transmitted  light,  it  is  light  yellowisfi -green,  in  a  thick 
ftt  vinoHS-red, — hence  is  dichromic.  It  is  not  fluorescent,  nor  is  it 
lilinized  or  rendered  turbid  by  being  heated  to  130^  C,  thus  diflering 

▼.  (ia«4)  8S7.  495.  with  •  Flora    Sylraiica  for    SUAtUum   India, 

Mftilra^  part  24  (1872),  255. 
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from  Wood  Oil*  Broughton*  who  has  investigated  it  chemk 
obtained  by  prolonged  distillation  with  water  an  essential  oil  tc 
extent  of  25  per  cent  from  an  old  specimen,  and  of  more  than  4( 
cent.,  from  one  recently  collected.  The  oil  was  found  to  have  the 
composition  as  that  of  copaiba,  to  boil  at  225""  C,  and  to  rotate  the ; 
of  polarization  to  the  left.  The  resin  is  probably  of  two  kinc 
which  one  at  least  possesses  acid  properties.  Broughton  made 
attempts,  but  without  success,  to  obtain  from  the  resin  ciysti 
copaivic  acid. 

The  balsam  of  Eardvnchia  has  been  used  in  India  for  gonorrhoei 
with  as  much  success  as  copuba. 
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Qummi  Ardbicum;  Gum  Arabic  ;  F.  Gomme  Ardbique;  G.  Ardk\ 

Gummi,  Acaden-Gummi,  Kordqfan  Gummi. 

Botanical  Origin — 1.  Acacia  Verek  Guillemin  et  Perrottet^  a 
tree,  not  higher  than  20  feet,  growing  abundantly  on  sandy  sc 
Western  Africa,  chiefly  north  of  the  river  Senegal,  where  it  const 
extensive  forests.  It  is  called  by  the  negroes  Verek.  The  same  t 
likewise  found  in  Southern  Nubia,  Kordofan,  and  in  the  region  i 
Upper  Atbara  in  Eastern  Africa,  where  it  is  known  as  Hashab. 
Verek  has  a  greyish  bark,  the  inner  layers  of  which  are  strongly  fi 
small  yellowish  flowers  densely  arranged  in  spikes  2  to  3  inches  Ion 
exceeding  the  bipinnate  leaves,  and  a  broad  legume  3  to  4  inches  in  I 
containing  5  to  6  seeds. 

According  to  Schweinfurth,*  it  is  this  tree  exclusively  that  yieL 
fine  white  gum  of  the  countries  bordering  the  Upper  Nile  and  espe 
of  Kordofan. 

2.  A   stenocarpa    Hochst.,   a  large   tree    of    Southern   Nubia 
Abyssinia,  called  Talch,  Talha  or  Kabul,  affords  a  brownish  gum 
which  is  extensively  collected  in  the  district  of  Gedaref,  betwe< 
Blue  Nile  and  the  Upper  Atbara  (about  14°  N.  lat.). 

3.  A  Seyal  Delile,  var.  Fistula  {A.  Fistula  Schweinf.)  a  tree  of  4 
high  called  Soffar,  the  branches  of  which  are  covered  with  a  very  pale  ] 
bark  *  beset  with  large  milk-white  spines,  many  of  which  are  cur 
dilated  at  the  hose  by  the  puncture  of  an  insect.     It  grows  in  Sc 


*  It  may  be  further  distinguished  from 
Wood  Oil  as  well  as  from  copaiba,  if  tested 
in  the  following  simple  manner. — Put  into  a 
tube  19  drops  of  bisulphide  of  carbon  and 
one  drop  of  the  oleo-resin,  and  shake  them 
together.  Then  add  one  drop  of  a  mixture 
of  equal  parts  of  strong  sulphuric  and  nitric 
(1*42)  acids.  After  a  little  agitation  the 
appearance  of  the  respective  mixtures  will  be 
as  follows  : — 

Copaiba — Colour  faint  reddish-brown,  with 
deposit  of  resin  on  sides  of  tube. 

fFood  Oil — Colour  intense  purplish-red, 
becoming  violet  after  some  minutes. 

Oleo-resin  of  Hardwickia — No  perceptible 
alteration ;  the  mixture  pole  greenish  yellow. 

By  this  test  the  presence  in  copaiba   of 


one-eighth  of  its  volume  of  Wood  Oil 
easily  shown. 

'  Beddome,  op.  cit, 

'  AufziUilung  und  Be^chreibung  d 
cicn-Arten  dcs  Nilgebiets. — Linncra  i 
308-376,  with  21  plates.  Schweii 
observations  are  strongly  confirmei 
recent  account  of  the  commerce  of  K 
in  the  ZriLschri/f  /.  Erdkutidf,  ii. 
474.  Wo  have  adopted  in  the  mt 
species  the  views  talcen  by  Oliver 
Floru  of  Tropical  Africa  ii.  (1871)  S 

*  The  outer  bark  of  the  youngest  b 
is  of  a  rusty  tint  as  in  the  commoQ 
A.  Seyal^  but  it  soon  exfoliates  lesi 
branches  nearly  white. 
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Lhern  Nubia,  producing  an  inferior  brownish  gum  of  the  same 
on  as  the  preceding. 

araUeaW illd.  {A.  vera  Willd.,  A.  nilotica  Delile).  This  tree  under 
described  by  l)elile  as  A.  nilotica,  distinguished  by  having  the 
glahnms  instead  of  tamentose,  is  largely  planted  in  the  valley  of 
throughout  the  whole  of  £gypt  and  Nubia,  where  it  is  known 
ame  of  Sani.  On  the  banks  of  the  White  and  Blue  Nile  and 
leni  Nubia,  it  occurs  in  primceval  forests.  Schweinfurth,  who 
t  as  a  distinct  species,  states  that  it  affords  a  very  scanty  amount 
which  though  collected  for  use  in  the  country,  is  nowhere  an 
r  trade. 

tree  is  widely  distributed  in  Africa,  occurring  on  the  west  side 
negambia  and  the  Niger  to  Angola ;  and  on  the  east  from  the 
f  the  Nile  to  Abyssinia,  Mozambique  and  Natal.^  It  is  supposed 
J  source  of  the  gum  exported  from  Fezzan  and  Morocco. 
rabica  is  the  Kikar  of  the  Punjab,  the  Babul  or  Babur  of  Central 
Cultivated  or  self-sown,  it  is  found  throughout  the  greater  part 
^ninsula,  excepting  the  most  humid  coast-regions,  and  the  extreme 
»t  beyond  the  Jhelam,  where  the  winter  frost  is  too  severe.  In 
itricts  of  Siudh  and  Guzerat  where  it  forms  entire  forests,  the 
ports  the  lac-insect  Gum  is  abundantly  exuded  from  its  bark, 
h  that  of  other  trees,  forms  a  portion  of  the  Bast  India  Qum 
if  commerce.* 

.  ki/rri4ia  Willd.  {A,  Capensis  Burch.)  a  large  tree,  the  Doornboom] 
im  or  Karr6doom  of  the  Cape  colonists,  is  the  well-ascertained 
f  the  chief  portion  of  the  South  African  gum  arabic.  It  is  the 
test  tree  of  the  lonely  deserts  of  South  Africa. 

ycnantha  Benth. ;  A.  decurrens  Willd.  {A.  mollissima  Willd.),  the 
Grtm  WattU'trte  of  the  colonists  ;  A.  dcalbata  Link,  the  Silver 
and  A,  havialophylla  A.  Cunn.,  are  the  trees  which  furnish  the 

bic  of  Australia.' 

tory — The  history  of  this  drug  carries  us  back  to  a  remote  anti- 
The  Eiqrtian  fleets  brought  gum  from  Arabia  as  early  as  the  17th 
B.r.  Thus  in  the  treasury  of  king  Bhampsinit  (Kamses  III.)  at 
,  Abu,  there  are  representations  of  gum-trees,  together  with  heaps 
The  symbol  used  to  signify  ffum,  is  read  Kami-en-jmnt.  \.Q.(;um 
rabia,  and  is  of  frequent  occurrence  in  Egyptian  inscriptions ; 
tes  mention  is  made  of  gum  from  Canaan.  The  wonl  kami  is  the 
of  the  Greek  tcofi/ii,  whence  through  the  Latin  our  own  word  /^wwi.* 
Egyptians  used  gum  largely  in  painting :  an  inscription  exists 
lates  that  in  one  particular  instance  a  solution  of  kami  (gum)  was 
render  adherent  the  mineral  pigment  called  chestcb,^  the  name 
to  lapis  lazuli  or  to  a  glass  coloured  blue  by  cobalt. 

r.  $,  Kraumiana  Benth. — Hanrej  *  We  have  to  thank  Professor  Diiinichen 

T,  Fi«r.  Capens.  ii.  (1861-2)  281.  for   most  of   the   infomiatioD    relating    to 

iia,  ForeM  Flora  of  Sorth-WtMrm  Jfe'P^*  ''^hioh  may  l>e  jwrtly  found  in  hi» 

li  Jmdia^  Loud.  1874.181.  —  Itmiuit  own  works,  and  j>artly  in  those  of  Brugach, 

M  boriM  in  mind  that  a  lar^  pro*  Ebers,  and  Lepsios. 

tbe  mm  shipped  from  Bombay  is  '  Lepsius,    Abhandl.    der  Akadrmie  d€r 

»  of  Xastem  Afn<!a.  Winentch.  m  Berlin  for  1871,  d.  77.  126. 

riaa  Exhibition,  1861. — Report  on  Metalle  in  den  Aegyptiachen  Inscnriften. 
LftdigHioai  V«feUble  Snbetances), 
I.  lS«t,M. 
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Turning  to  the  Greeks,  we  find  that  Theophrastus  in  the  3rd  a 
4th  century  B.C.  mentioned  Kofifiv  as  a  product  of  the  Egyptian  "AicorAi 
which  tree  there  was  a  forest  in  the  Thebais,  of  Upper  Egjrpt  Stn 
also,  in  describing  the  district  of  Arsinoe,  the  modern  Fayiim,  says  t 
gum  is  got  from  the  forest  of  the  Thebaic  akarUhe. 

Celsu^  in  the  1st  century  mentions  Ghmimi  acanthinum  ;  Diosooii 
and  Pliny  also  describe  Egyptian  gum,  which  the  latter  values  i 
denarii  [25.]  per  lb. 

Gum  was  employed  by  the  Arabian  physicians  and  by  those  of 
school  of  Salerno,  yet  its  utility  in  medicine  was  but  little  appieeii 
and  its  value  in  the  arts  quite  ignored  until  a  much  later  period.  Dt 
the  middle  ages,  the  small  supplies  that  reached  Europe  were  proa 
through  the  Italian  traders,  from  Egypt  and  Turkey.  Thus  Pegok 
who  wrote  a  work  on  commerce  about  a.d.  1340,  speaks  of  gum  araU 
one  of  the  drugs  sold  at  Constantinople  by  the  pound,  not  by  the  jnii 
Again  in  a  list  of  drugs  liable  to  duty  at  Pisa  in  1 305,*  and  in  a  sio 
list  relating  to  Paris  in  1349,*  we  find  mention  of  gum  arabic,  1 
likewise  named  by  Pasi,*  in  1521,  as  an  export  from  Venice  to  Load 

Gum  also  reached  Europe  from  Western  Africa,  with  which  rq 
the  Portuguese  had  a  direct  trade  as  early  as  1449. 

Production — Eespecting  the  origin  of  gum  in  the  tribe  Aeaeim 
observations  have  been  made  similar  to  those  of  U.  von  Mohl  on  tr 
canth. 

It  appears  that  gum  generally  exudes  from  the  trees  spontaneoi 
in  sufficient  abundance  to  render  wounding  the  bark  superfluous. 
Somali  tribes  of  East  Africa  however,  are  in  the  habit  of  promotii^ 
outflow  by  making  long  incisions  in  the  stem  and  branches  of  the  t 
In  Kordofan  the  lumps  of  gum  are  broken  off  with  an  axe,  and  coUe 
in  baskets. 

The  most  valued  product  called  Hashaln  gum,  from  the  provinc 
Dejara  in  Kordofan,  is  sent  northward  from  Bara  and  El  Obei( 
Dabbeh  on  the  Nile,  and  thence  down  the  river  to  Egypt ;  or  it  rea 
the  White  Nile  at  Mandjara. 

A  less  valuable  gum  known  as  Hashabi  el  Jesire,  comes  from  »Sexi 
on  the  Blue  Nile;  and  a  still  worse  from  the  barren  table-lam 
Takka,  lying  between  the  eastern  tributaries  of  the  Blue  Nile  and 
Atbara  and  Mareb;  and  from  the  highlands  of  the  Bisharrin  A 
between  Khartum  and  the  Red  Sea.  This  gum  is  transported  by  wi 
Khartum  or  El  Mekheir  (Berber),  or  by  Suakin  on  the  Red  Sea.  He 
the  worst  kind  of  gum  is  known  in  Egypt  as  Sanmgh  Savakumi  (Si* 
Crum). 

According  to  Munzinger,  a  better  sort  of  gum  is  produced  along 
Samhara  coast  towards  Berbera,  and  is  shipped  at  Massowa.  Son 
it  reaches  Egypt  by  way  of  Jidda,  which  town  being  in  the  distri( 
Arabia  called  the  Hejaz,  the  gum  thence  brought  receives  the  nan 
Samagh  Hejazi ;  it  is  also  called  Jiddah  or  Gedda  Gum.     The  gui 

*  Delia  Decima  t  di  varie  aUre  gravtzze  '  Ordonnancei dc  Hois de FnMne€,u,  \ 
imposU  dal  commune  di  Firenze,  iii.  (1766)      318. 

18.  *  Tariffa  de  pesi  e  misure,  Venet 

*  Bonaini,  Staiuti  irudili  della  eiUd  di      204. 

Piw,  Firenie,  iU.  (1867)  106.  114.  *  Vaughan    (Drugs    of    Aden).   / 

Joum.  xii.  (1853)  226. 
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Eeila,  Berlwra  and  the  Somali  country  about  Gardafui,  are  shipped  to 
^d«n,  or  direct  to  Bombay.  A  little  gum  is  collected  in  Southern 
Ajibia,  but  the  quantity  is  said  to  be  insignificant.^ 

In  the  French  colony  of  Senegal,  gum,  which  is  one  of  its  principal 
Piodacti<ins,  is  collected  chiefly  in  the  country  lying  north  of  the  river, 
vj  the  Moors  who  exchange  it  for  European  comm^ities.  The  gather- 
■ig  commences  after  the  rainy  season  in  Noyeml)er  when  the  wind 
Mgins  to  set  from  the  desert,  and  continues  till  the  month  of  July. 
Fke  gnm  is  shipped  for  the  most  part  to  Bordeaux.  The  quantity 
Miported  into  France  in  1870  from  Senegal,  was  2,862,669  kilo. 
107.116  cwt.),  value  5,439,076  francs'  (£217,563). 

Description — Gum  arabic  does  not  exliibit  any  very  characteristic 
Btms  like  those  observable  in  gum  tragacanth.  The  iinest  white  gum 
W  Kordofau,  winch  is  that  most  suitable  for  medicinal  use,  occurs  in 

ps  of  various  sizes  from  that  of  a  walnut  downwards.     They  are 

tly  of  ovoid  or  spherical  form,  rarely  vermicular,  with  the  surface  in 
he  unbroken  masses,  rounded, — in  the  fragments,  angular.  Tliey  are 
Mrersed  by  numerous  fissures,  and  break  easily  and  with  a  vitreous 
lecture.  The  interior  is  often  less  fissured  than  the  outer  portion.  At 
DO'  C  the  cracks  increase,  and  the  gum  becomes  extremely  friable, 
fe  moist  air,  it  slowly  absorbs  about  G  per  cent,  of  water. 

The  finest  gum  arabic  is  perfectly  clear  and  colourless  ;  inferior 
iads  have  a  brownish,  reddish  or  yellowish  tint  of  greater  or  less 
Mensity,  and  are  more  or  less  contaminated  with  accidental  impurities 
■ch  as  bark.  The  finest  white  gum  turns  black  and  assumes  an 
^jreumatic  taste,  when  it  is  kept  for  months  at  a  tem{x;niture  of 
Mat  98'  C,  either  in  an  open  vessel,  or  enclosed  in  a  glass  tube,  after 
ftring  been  previously  dried  over  sulphuric  acid  or  not. 

An  aqueous  solution  of  gum  deviates  the  plane  of  polarization  5" 
»  the  left  in  a  column  50  mm.  long ;  but  after  being  long  kept,  it 
icomes  strongly  acid,  the  gum  having  been  partly  converted  into  sugar, 
M  its  optical  properties  are  altered.  An  alkaline  solution  of  cupric 
Mate  b  not  reduced  by  solution  of  gum  even  at  a  boiling  heat,  unless 
^  contains  a  somewhat  considerable  proportion  of  sugar,  extractable  by 
nohol,  or  a  fraudulent  admixture  of  dextriiL 

We  found  the  sp.  gr.  of  the  purest  pieces  of  colourless  gum  dried  in 
tftair  at  15"  C.,  to  bB  1*487  ;  but  it  increases  to  1*525,  if  the  gum  is 
^BdatlOO'.' 
Th^  foregoing  remarks  apply  chiefly  to  the  fine  white  gum  of  Kordofan, 
I  Picked  Turkey  Gum  or  White  iknnaar  Gum  of  druggists.    The  other 
which  are  met  with  in  the  London  market  are  the  following : — 

1.  Scmfffol  Gum — As  stated  above,  this  gum  is  an  important  item 
t  the  French  trade  with  Africa,  but  it  is  not  much  used  in  England, 
lb  colour  is  usually  yellowish  or  somewhat  reddish,  and  the  lumps, 
kch  are  of  laige  size,  are  often  elongate<l  or  vermicular.  Moreover 
^le^al  gum  never  exhibits  the  numeroiw  fissures  seen  in  Kordofan 
"   u  so  that  the  masses  are  much  firmer  and  less  ea.sily  broken.     In 

T  other  respect,  whether  chemical  or  oplioul,  we  find    Senegal  gum 


,^^^ I,  Lc*  •  Kliu'kigiT,  in  Xhc  Jnhrt^richt  oi  Wig- 

^  r«AJ>«M   ^Mroi   du    Commeree  d*    \a      gen  and  HuwniaDD,  18^.  149. 
%  1^70,  publiahed  1872. 
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and  Kordofan  gum  to  be  identical ;  and  the  two,  notwithstanding  ikir 
different  appearance,  are  produced  by  one  and  the  same  speciies  rf 
Acacia^  namely  Acacia  Verek. 

2.  Stiakin  Ghim,  Taica  or  Talha  Gum^  yielded  by  Acacia  dm- 
carpa,  the  Talch  or  Talha  of  the  Arabs,  and  by  A,  Seyal  var.  Fiduk^'n 
remarkable  for  its  brittleness,  which  occasions  much  of  it  to  arrive  in  tk 
market  in  a  semi-pulverulent  state.  It  is  a  mixture  of  nearly  colondM 
and  of  brownish  gum,  with  here  and  there  pieces  of  a  deep  reddkk- 
brown.  Large  tears  have  a  dull  opaque  look,  by  reason  of  the  innomo^ 
able  minute  fissures  which  penetrate  the  rather  bubbly  mass.  It  ii 
imported  from  Alexandria. 

3.  Morocco f  Mogador  or  Brown  Barbary  Gum — consists  of  tem, 
of  moderate  size,  often  vermiform,  and  of  a  rather  uniform,  light,  du^ 
brown  tint.  The  tears  which  are  internally  glassy  become  cracked  m\ 
the  surface  and  brittle  if  kept  in  a  warm  room;  they  are  perfecdf 
soluble  in  water. 

Gums  of  various  kinds,  including  the  resin  Sandrao,  were  expoctoli 
from  Morocco  in  the  year  1872  to  the  extent  of  5110  cwt,  a  quantilyj 
much  below  the  average.^ 

4.  Cape  Gum — This  gum  which  is  uniformly  of  an  amber 
is  produced  in  plenty  in  the  Cape  Colony,  as  a  spontaneous  exuditioBi 
Acacia  horrida  Willd.     The  Bltie  Book  of  the  Cape  Colony  published i 
1873,  states  the  export  of  gum  in  1872,  as  101,241  lb. 

6.  East  India  Gum — ^The  best  qualities  consist  of  tears  of 
sizes,  sometimes  as  large  as  an  egg,  internally  transparent  and  vit 
of  a  pale  amber  or  pinkish  hue,  completely  soluble  in  water.     This 
is  largely  shipped  from  Bombay,  but  is  almost  wholly  the  produce 
Africa ;  the  imports  into  Bombay  from  the  Red  Sea  ports,  Aden  and 
African  Coast  in  the  year  1872-73,  were  14,352  cwt.     During  the 
year  tlie  sliipments  from  Bombay  to  the  United  Kingdom,  amounted 
4,561  cwt.^ 

6.   Australian   Gitm^    Wattle   Gum — Tliis  occurs  in  large 
globular  tears  and  lumps,  occasionally  of  a  pale  yellow,  yet  more  oftai< 
an  amber  or  of  a  reddish-bro\vn  hue.     It  is  transparent  and  ent 
soluble  in  water ;  the  mucilage  is  strongly  adhesive,  and  said  to  be 
liable  to  crack  when  dry  than  that  of  some  other  gums.     The  soli 
especially  that  of  tlie  darker  and  inferior  kinds,  contains  a  little 
evidently  derived  from  the  very  astringent  bark  which  is  often  at 
to  the  gum.     A  variety  of  Australian  Gum,  unknown  to  us,  is  desaii 
as  having  "  an  amorphous  white  appearance,"  owing  to  the  infinite  mi 
tudc  of  cracks  with  which  the  tears  are  intersected. 

Chemical    Characters    and    Composition — At   ordinary 

peratures  gum  dissolves  very  slowly  and  \i'ithout  affecting  the  the 
meter  in  an  equal  weight  of  water,  forming  a  thick,  glutinous,  slif 
opalescent  liquid,  having  a  mawkish  taste  and  decidedly  acid 

*  Consular  R'}x>rts,  August,  isr3.  917.  whioh  was(7/a/ri/,like  themuciUgf  ofi 

•  Sfatmunt  of  the  Trade  and  Xavitjatitm  maUow,  but  in  no  other  respect  cooH 
of  the  Presidencif  of  Bombay  for  1672-73,  iind  that  it  diifered  from  ordinanr  gOB. 
pt.  ii.  34.  77.  expo2«ing  it  for  some  days  toa'teDj 

'  A  samnle  of  fine  white  gum  was  recently      of  95-*  C,  it  afforded  a  aolution  of  ti 
sent  to  us  by  a  drugja^st  on  account  of  this      character, 
curious  character, — that  it  gave  a  solution 
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r  temperatures  the  dissolution  of  gum  is  but  slightly  aecele- 
1  water  does  not  take  up  a  much  larger  quantity  even  at  100"*  C. 
t  gum  dried  at  lOO""  C,  forms  with  2  parts  of  water  a  mucilage 
M49  at  15°C. 

^lution  mixes  with  glycerin,  and  the  mixture  may  be  evaporated 
tisistence  of  a  jelly  without  any  separation  taking  place.  Solid 
lumps  on  the  contrary,  is  but  little  affected  by  concentrated 

In  other  liquids,  gum  is  insoluble  or  only  slightly  soluble, 
lere  is  a  considerable  quantity  of  water  present.  Thus  100 
spirit  of  wine  containing  22  volumes  per  cent,  of  alcohol, 
57  i)art8  of  gum  ;  spirit  containing  40  per  cent,  of  alcohol 
10  parts,  and  spirit  of  50  per  cent,  only  4  parts.  Aqueous 
f  GO  jwr  cent,  no  longer  dissolves  gum,  but  extracts  from  it  a 
antity  (i  to  }  per  cent,  according  to  the  variety)  of  resin, 
:  matter,  gluco.se,  calcium  chloride,  and  other  salts, 
ral  acetate  of  lead  does  not  precii)itato  gum  arabic  mucilage ; 
lasic  acetate  forms  even  in  a  very  dilute  solution,  a  precipitate 
e  constitution. 

le  silicat(»s,  l)onites,  and  ferric  salts  render  gum  solution  turbid, 
n  it  to  a  jelly.  It  is  not  a  compound  of  gum  with  any  of  these 
38  which  is  formed,  but  in  the  case  of  the  first,  basic  silicates 

No  alteration  is  produced  by  silver  salts,  mercuric  chloride  or 
immonium  oxalate  throws  down  the  lime  contained  in  a  solution 

Gum  dissolves  in  an  amnioniacal  solution  of  cupric  oxide. 
on  by  nitric  acid,  mucic  acid  is  produced. 
I.  air-dried  lumps  of  gimi  lose  by  desiccation  at  100**  C,  12  to 
int.  of  water.  If  gum  indep<»ndently  of  its  amount  of  lime,  be 
ed  bv  the  fonnula  C^ll^^O",  3H-0,  the  loss  of  3  molecules  of 
.11  correspond  to  a  decrease  in  weiglit  of  13G  per  cent. ;  in 
selected  colourless  pieces,  we  have  found  it  to  amount  to  1314 

At  a  temperature  of  about  150"  C,  gum  parts  with  another 
of  water,  and  loses  its  solubility. 

1  gum  arabic  is  dissolved  in  cold  wat«r  and  the  solution  is 
acidulated  with  hydrochloric  acid,  alcohol  pnxluces  in  it  a 
te  of  Arahin  or  Arabic  Acid,  It  may  Ixj  also  prepared  by 
solution  of  gum  (1  gum  -f  5  water),  acidulated  with  hydrochloric 
I  <lialyser,  when  the  calcium  salt  will  diffuse  out,  leaving  behind 
1  of  arabin. 

ion  of  arabin  differs  from  one  of  gum,  in  not  being  precipitated 
•1.  Having  been  drieil,  it  loses  its  solubility,  men*ly  swelling  in 
it  not  dissolving  even  at  a  boiling  heat  If  an  alkali  is  added, 
a  solution  like  ordinary  gum.  Xeubauer  who  ol)ser\'ed  these 
^54-57).  showed  that  gum  arabic  is  essentially  an  acid  calcium 
rabic  acid. 

i>  ^ri'/ dried  at  100^  C,  has  the  composition  C^-H*^C)**,and  gives 
when  it  imites  with  bases.  It  has  how«n'er  a  gnvit  tendency 
alts  containing  S4»v»*nil  equivalents  of  aiitl  to  one  of  ]>ase.  An 
iuiu  arabate  of  the  romp«»sition  C^-U-''C\i()",  GC^-H--0",  woultl 
•G3  {K»rcent.  of  calcium,  corresi>ondingto  34 per  cent. of  calcium 
?.  Such  salts  have  lK»en  prepared  by  Xeubauer  and  also  by 
jer. 

ii<*st  carefully  selected  colourless  pieces  of  gum  arabic,  yield  fn)m 
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2*7  to  4  per  cent,  of  ash,  consisting  mainly  of  calcium  carbonate,  bol 
containing  also  carbonates  of  potassium  and  magnesium.  PhospboM 
acid  appears  never  to  occur  in  gum. 

Natural  gum  may  therefore  be  regarded  as  a  salt  of  aiabic  idi 
having  a  large  excess  of  acid,  or  perhaps  as  a  mixture  of  such  still 
of  calcium,  potassium  and  magnesium.  It  is  to  the  presence  of  thos 
bases,  which  are  doubtless  derived  from  the  cell-wall  firom  which  tis 
gum  exuded,  that  gum  owes  its  solubility. 

It  still  remains  unexplained  why  certain  gums,  not  unprovided  lift 
mineral  constituents,  merely  swell  up  in  water  without  dissolving,  tin 
materially  differing  from  gum  arabic.  There  is  also  a  marked  differenei 
between  gum  arabic  and  many  other  varieties  of  gum  or  mucilage,  whiA 
immediately  form  a  plumbic  compound  if  treated  with  neutral  acetate 
of  lead.  The  type  of  the  swelling  but  not  really  soluble  gums,  is  B» 
8ora  Oum  ^  (p.  156) ;  but  there  are  a  great  many  other  substances  of  tb 
same  class.^ 

Commerce — The  recent  imports  of  Gum  Arabic  into  the  Umtod 
Kingdom  have  been  as  follows  : — 


1871 

76,186  cwt,  value  ^5250,088. 


187S 
42,837  cwt.,  valae  j^2S,080. 


The  country  whence  by  far  the  largest  supplies  are  shipped,  is 

Uses — Gum  is  employed  in  medicine  rather  as  an  adjuvant  thin 
possessing  any  remedial  powers  of  its  own. 

Substitutes — Feronia  Gum,     This  is  the  produce  of  Ferania 
phantum  CoiTea,  a  spiny  tree,  50  to  60  feet  high,  of  the  order  A\ 
tiacecc,  common  throughout  India  from  the  hot  valleys  of  the  Himi 
to  Ceylon,  and  also  foimd  in  Java.  There  exudes  from  its  bark,  abundanoii 
of  gum  which  appears  not  to  be  collected  for  exportation^?^r  se,  but  rathti 
to  be  mixed  indiscriminately  with  other  gum,  as  that  of  Acacia. 

Feronia  gum  sometimes  forms  small  roundish  transparent,  alxnoit 
colourless  tears,  more   frequently  stalactitic  or   knobby  masses,  of  t\ 
brownish  or  reddish  colour,  more  or  less  deep.     In  an  authentic  samf 
for  which  we  are  indebted  to  Dr.  Thwaites  of  Ceylon,  horn-shaped  pic 
about  }r  an  inch  thick  and  2  inches  lonof,  also  occur. 

Dissolved  in  two  parts  of  water,  it  affords  an  almost  tasteless  mucilage^l 
of  much  greater  viscosity  than  that  of  gum  arabic  made  in  the  suMJ 
proportions.  The  solution  reddens  litmus,  and  is  precipitated  like 
arabic  by  alcohol,  oxalate  of  ammonium,  alkaline  silicates,  perchloride  d 
iron,  but  not  by  borax.  Moreover,  the  solution  of  Feronia  gum  ■ 
precipitated  by  neutral  acetate  of  lead  or  caustic  baryta,  but  notlifl 
potash.  If  the  solution  is  completely  precipitated  by  neutral  acetate^] 
lead,  the  residual  liquid  will  be  found  to  contain  a  small  quantity  rf 
different  gum,  identical  apparently  with  gum  arabic,  inasmuch  as  it  i 
not  thrown  down  by  acetate  of  lead.  If  the  lime  is  precipitated  fifOil 
the  Feronia  mucilage  by  oxalate  of  potassium,  the  gum  partially  lofl» 
its  solubility  and  forms  a  turbid  liquid. 

From  the  preceding  experiments,  it  follows  that  the  larger  portion 
Feronia  gum  is  by  no  means  identical  with  gum  arabic.     The  foi 

^  Guibourt,  Ifist.  des  Drogues^  iii.  (1850)       OmnviiarUn,  Harze  u,  Baisanu^  ErUi^flWl 
421.  1869 ;  Fliickiger,  Pharm,  JoMm.  x.  (If^' 

•  For  further  informatiou,   see  Wiesner,       641. 
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icn  examined  in  a  column  of  50  mm.  length,  deviates  the  ray  of 
lariied  light  0**'4  to  the  right, — not  to  the  l^t  as  gum  arable.  Gum 
ibic  may  be  combined  with  oxide  of  lead  ;  the  compound  (arabate  of 
id)  contains  30*6  per  cent  of  oxide  of  lead,  whereas  the  plumbic 
mpound  of  Feronia  gum,  dried  at  110'' C,  yielded  us  only  14*76  per 
ot  of  PbO.  The  formula,-€^H^Pbe^^  3C"II"0"  supposes  15  per 
St.  of  oxide  of  leaA»  UC'^^^^OVM  ^  2((»-^"  cv 

Feronia  gum  repeatedly  treated  with  fuming  nitric  acid,  produces 
bondant  cr}'8tals  of  mucic  acid.  We  found  our  sample  of  the  gum  to 
Ud  17  per  cent  of  water,  when  dried  at  110°  C.  It  left  3*55  per  cent, 
riah. 

CATECHU. 

lAicku  nigrum  ;   Black  Catechu,  Pegu  Catechu,  Cutch,  Terra  Japontea ; 
F.  Cachou,  Ca^chou  hrun  ou  noir ;  G.  Catechu. 

Botanical  Origin — The  trees  from  which  this  drug  is  manufactured 
«  of  two  species,  namely : — 

1.  Acacia  Catechu  Willd.  {Mimosa  Catechu  L.  fil.,  M,  Sundra  Roxb.*), 
tree  30  to  40  feet  high,  with  a  short,  not  very  straight  trunk  4  to  6 
et  in  girth,  straggling  thorny  branches,  light  feathery  foliage,  and  dark 
qr  or  brown  bark,  radish  and  fibrous  internally. 

It  is  common  in  most  parts  of  India  and  Burma,  where  it  is  highly 
laed  for  its  wood  which  is  used  for  posts  and  for  various  domestic 
ffposes,  as  well  as  for  making  catechu  and  charcoal,  while  the  astrin- 
1^  bark  serves  for  tanning.  It  also  grows  in  the  hotter  and  drier 
via  of  Ceylon.  A.  Catechu  abounds  in  the  forests  of  Tropical  Eastern 
Uca ;  it  is  found  in  the  Soudan,  Sennaar,  Abyssinia,  the  Noer  countr}', 
d  Mozambique,  but  in  none  of  these  regions  is  any  astringent  extract 
inufactured  from  its  wood. 

2.  A.  Suma  Kurz^  (3fim4>sa  Suma  Roxb.),  a  large  tree  with  white 
ik,  nearly  related  to  the  preceding  but  not  having  so  extensive  a 
q^raphicid  range.  It  grows  in  the  South  of  India  (Mysore),  Bengal, 
dOozerat  The  bark  is  used  in  tanning,  and  catechu  is  made  from 
B  heart- wood 

The  extract  of  the  wood  of  these  two  species  of  A  cacia  is  Catechu 
the  true  and  original  sense  of  the  word,  a  substance  not  to  be  con- 
mded  with  Oambier,  which  though  very  similar  in  composition,  is 
dely  diverse  in  bot^inical  origin,  and  always  regarded  in  commerce  as 
bstinct  article. 

History — Barbosa  in  his  description  of  the  East  Indies  in  1514^ 
ntions  a  drug  called  Cacho  as  an  article  of  export  from  Canibay  to 
ihcca.  This  is  the  name  for  Catechu  in  some  of  the  languages  of 
itbem  India.^ 

About  fifty  years  later,  Garcia  d'Orta  gave  a  particular  account  of 

W«  obtaiBCKl  14*56  and  14*96  per  cent.  which    excellent  work  we  also  borrow  the 

^>.— Pb  =  207.  description  of  A.  CaUrhu. 

Bame  Indian  botanista,  aa  Beddome,  re-  *  Puhlished  by  the  Hakluvt  5k)ciety,  Umd. 

I  Mtmam  iAeana)  Sundra  aa  diatinct  1866.  p.  10\. 

I  ^.  CblwAti.  *  As  Tamil  and  Canareite,  in  which  ac- 

BnndiM^  F^ftti  Flora  o/ Narih' JFulem  cording  to  modem  npelling    the  word    ia 

Chaim/  Imam,  Loud.  1S74.  187,  from  written  A'dMu  or  A'dMu.—Hoodeen  Sheriff, 

SuppL  to  PKarmacopceia  of  Indian  1869.  96. 
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the  same  drag*  under  its  Hindustani  name  of  Kat,  first  describiDi 
tree  and  then  the  method  of  preparing  an  extract  fh)m  its  wood, 
latter  substance  was  at  that  period  made  up  with  the  flour  of  t  < 
(Elevunne  corncana  Gartn.)  into  tablets  or  lozenges,  and  apparent] 
sold  in  its  simple  state  :  compositions  of  this  kind  are  still  met  w 
India.  In  the  time  of  d'Orta  the  drug  was  an  important  titit 
traffic  to  ^lalacca  and  China,  as  well  as  to  Arabia  and  Persia. 

Notwithstanding  these  accoimts,  catechu  remained  unknoi 
Europe  until  the  latter  half  of  the  17th  century,  when  it  began 
brought  from  Japan.  Schroder  in  the  4th  edition  of  his  Phrrmm 
MedicO'Chyniica  published  at  Lyons  in  1654,  briefly  describes 
Catechu  or  Terra  Japponica, — " gnuis  terra:  exotica:"  of  which  he 
little  bit  had  been  given  to  him  by  the  druggist,  Matthew  Bansa. 

In  1071,  catechu  was  noticed  as  a  useful  medicine  by  G.  W. 
of  Jena,^  who  also  called  attention  to  the  diversity  of  opinion  ai 
mineral  or  vegetable  nature.  Schrock*  in  1677  combated  the  no 
its  mineral  origin,  and  gave  reasons  for  considering  it  a  vegetah 
stance.  A  few  years  later,  Clever*  who  had  a  personal  knowle 
China,  pointed  out  the  enonnous  consumption  of  catechu  for  mast 
in  the  East, — that  it  is  imported  into  Japan, — that  the  best  conu 
Pegu,  but  some  also  from  Surat,  Malabar,  Bengal,  and  Ceylon. 

Catechu  was  received  into  the  London  Pharmacopoeia  of  17 
was  even  then  placed  among  "  Terras  medicamentosa^*' 

The  wholesale  price  in  London  in  1770  was  £16  16*.  perc 
1780  £20 ;  in  1793  £14  145.,  from  which  it  is  easy  to  infer  tl 
consumption  could  only  have  been  very  small.^ 

Manufacture — Cutch,  commonly  called  in  India  Kdt  or  Ku 
aqueous  extract  made  from  the  wood  of  the  tree.  The  process  f 
paring  it  varies  slightly  in  different  districts. 

The  tree  is  reckoned  to  be  of  proper  age  when  its  trunk  v. 
a  foot  in  diameter.  It  is  then  cut  down,  and  the  whole  of  the 
part,  with  the  exception  of  the  smaller  branches  and  the  bark,  is  c 
into  chips.  Some  accounts  state  that  only  the  darker  heart-wood 
used.  The  chips  are  then  placed  with  water  in  earthen  jars,  a  s 
which  is  arranged  over  a  mud-built  fire-place,  usually  in  the  o; 
Here  the  water  is  made  to  boil,  the  liquor  as  it  becomes  thick  anc 
being  decanted  into  another  vessel,  in  which  the  evaporation 
tinued  until  the  extract  is  sulliciently  inspissated,  when  it  is 
into  moulds  made  of  clay,  or  of  leaves  pinned  together  in  the  s 
cups,  or  in  some  districts  on  to  a  mat  covered  with  the  ashes 
dung,  the  drying  in  each  case  being  completed  by  exposure  to 
and  air.  The  product  is  a  dark  brown  extract,  which  is  the  usi 
in  which  cutch  is  known  in  Europe. 

In  Kumaon  in  the  north  of  India,®  a  slight  modification 
process  affords  a  drug  of  very  different  appearance.     Instead  ol 

>  Aroiiuitum  Iliittoriny  vx\.  Clusius,  1574.  *  Pegii  Cuteli  is  quote^i  in  a  Lot 

44. — H<'  writfs  the  word  CuU.  current,  21  Aug.  1873,  185.  to20i. 

*  UnHH  HOCUS  Cattxhu  sen  Tcrrce  Jajyonica^  ®  MiulJen  iu  Journ.  of  Asia, 
— Kphcnurides  Nat,  Cur.f  Dec.  i.  ami.  2  -Bc«f/a/,  xvii.  part  i.  (1848)  565  ;  • 
(1671)  209.  coinmuniciition  aoconipanied  br 

*  Ibid.  Dec.  i  ann.  8  (1677)  88.  of  trci?,  wood,  and   extract    froi 

*  Ibid.  Dec.  ii.  aun.  4  (1685).  6.  K.   G.    Matthews,   of    the    Kun 

Work.s,  Nyuce  Tal. 
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ig  the  decoction  to  the  condition  of  an  extract,  the  inspissation  is 
ped  at  a  certain  point  and  the  liquor  allowed  to  cool,  "  coagulate/' 
crystallize  over  twigs  and  leaves  thrown  into  the  pots  for  the  pur- 
L  How  this  drug  is  finished  off  we  do  not  exactly  know,  but  we 
told  that  by  this  process  there  is  obtained  from  each  pot  about  2  lb. 
Katk  "  or  catechu,  of  an  ashy  whitish  appearance,  which  is  quite  in 
idance  with  the  specimens  we  have  received  and  of  which  we  shall 
Ic  further  on. 

In  Burma  the  manufacture  and  export  of  cutch  form,  next  to  the 
of  timl)er,  the  most  imi)ortant  item  of  forest  revenue.  According 
report  by  the  Commissioner  of  the  Pi-ome  Division,  the  trade  returns 
86*J— 70,  show  tliat  the  quantity  of  cutch  exported  from  the  province 
ng  the  year  was  10,782  tons,  valued  at  £193,602,  of  which  nearly 
half  was  the  produce  of  manufactories  situated  in  the  British  terri- 
Vast  quantities  of  the  wood  are  consumed  as  fuel,  especially  for 
iteamers  on  the  IrrawudL^ 

description — Cutch  is  imported  in  mats,  bags,  or  boxes.  It  is  a 
brown,  extractiform  substance,  hard  and  brittle  on  the  surface  of 
nass,  but  soft  and  tenacious  within,  at  least  when  newly  imported. 
lar);e  leaf  of  Dipterocarpus  tuberculatus  Roxb.,  the  £in  or  JSngben 
\e  Burmese,  is  often  placed  outside  the  blocks  of  extract 
'utch  when  dry  breaks  easily,  showing  a  shining  but  bubbly  and 
tly  granular  fracture.  When  it  is  soft  and  is  pulled  out  into  a  thin 
it  in  seen  to  t>e  translucent,  granular  and  of  a  bright  orange-brown. 
Q  further  moistened  and  examined  under  the  microscope,  it  exhibits 
bundance  of  minute  acicular  crystals,  precisely  as  seen  in  gambier. 
lave  obser\'ed  the  same  in  numerous  samples  of  the  dry  drug  when 
•red  pulpy  by  the  addition  of  water,  or  moistened  with  glycerin 
riewed  by  polarized  light. 

be  pale  cutch  referred  to  as  manufactured  in  the  north  of  India,  is 
e  form  of  irregular  fragments  of  a  cake  an  inch  or  more  thick,  which 
laminated  structure  and  appeal's  to  have  been  deposited  in  a  round- 
Died  vessel.  It  is  a  porous,  opaque,  earthy-looking  substance  of 
e  pinkish  brown,  light,  and  easily  broken.  Under  the  microscope 
leen  to  be  a  mass  of  needle-shaped  crystals  exactly  like  gambier, 
which  in  all  essential  points  it  corresponds.  We  have  received 
India  the  same  kind  of  cutch  made  into  little  round  cakes  like 
pes,  with  apparently  no  addition.  The  taste  of  cutch  is  astringent, 
red  by  a  seiisation  of  sweetness  by  no  means  disagreeable. 

hemical  Composition — Kxtractiform  cutch,  such  as  that  of  Pegu, 
I  is  the  only  sort  comiuon  in  Europe,  when  immersed  in  cold  water 

whitish,  soflens  and  disintegnites,  a  small  proi)ortion  of  it  dis- 
Ig  and  forming  a  deep  brown  solution.  The  insoluble  [>art  is 
\in  or  Cntcchuic  Acid,  in  minute  acicular  crystals.  If  a  little  of 
liick  chocolate-like  liijuid  made  by  macerating  cutch  in  water,  is 
i  to  the  boiling  [loint,  it  is  rendered  ([uite  transparent  (mechanical 
ities  being  absent),  but  becomes  turbid  on  cooling.    Ferric  chloride 

with  tliis  solution  a  dark  green  precipitate,  immediately  changing 
rple  if  common  water  or  a  trace  of  free  alkali  be  used ;  dilute 
throw  down  a  precipitate. 

inan  (G.  F.)  Report  of  tMs  Jiiminu-      mreral  prvrinces  undrr  thr  (fopemm^ni   of 
9f  Otf    FontH  Ptpartmenl    in   tK€     India,  1871-72,  CalcutU  1872,  part  5.  p.  22, 
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Ether  extracts  from  cutch,  catechin.  This  substance  has  been  showi 
by  Kochleder  (1869)  to  have  the  formula  0^^B}^0^,  and  to  be  a  coo- 
pound  of  Phioroglucin,  C«H«08,  and  jEscylic  Alcohol,  C^H^O^,  less  fftt 
Catechin  dehydrated  by  drying  over  oil  of  vitriol,  and  then  tieitoi 
with  an  acid,  loses  H^O  and  is  converted  into  brown,  amorphov 
Catechuretin. 

An  aqueous  solution  of  catechin  does  not  precipitate  a  sohtki^ 
either  of  gelatin,  emetic  tartar,  or  of  a  vegetable  alkaloid ;  but  thi 
precipitation  at  least  of  the  first-mentioned,  takes  place  if  the  cateddi 
solution  is  previously  boiled  for  a  long  time,  the  result  in  this  case  beii| 
due  to  the  partial  conversion  of  the  catechin  into  Catechu-tannic  Adl 
The  latter  substance  is  also  extracted  when  cutch  or  gambier  is  ex- 
hausted with  cold  water,  but  from  the  difficulty  of  obtaining  it  tm 
from  catechin  it  has  not  been  thoroughly  examined.^ 

Lowe  (1873)^  by  exhausting  cutch  with  cold  water  and  then  agitir 
ting  the  solution  with  ether,  obtained  upon  the  evaporation  of  the  li^ 
a  yellow  crystalline  substance  which  he  ascertained  to  be  Qiurc^l 
(^27218012  j^g  solubility  in  water  is  probably  favoured  by  the  presenoi 
of  catechin,  water  having  but  very  little  action  upon  pure  queroetiE 
The  amount  of  quercetin  in  cutch  is  exceedingly  smalL 

When  either  cutch  or  gambier  is  subjected  to  dry  distillation 
yields,  in  common  with  many  other  substances,  Pyrocatechin,  C3*HW. 

Commerce — The  importations  of  cutch  into  the  United  Kingdoij 
from  British  India  (excluding  the  Straits  Settlements  and  Ceylon) 
as  under,  almost  the  whole  being  from  Bengal  and  Burma : — 

1869  1870  1871  1878 

2257  tons.       5252  tons.       4335  tons.      5240  tons. 

The  total  value  of  the  cutch  imported  in  1872,  was  estimated  ili 
£124,458. 

Uses — Cutch  under  the  name  of  Catechu^  which  name  it  shaM 
with  gambier,  is  employed  in  medicine  as  an  astringent. 

Analogous    Product — Areca-nvi  Catechu — The    seeds    of  Ai 
Catechu  L,  the  mo^t  elegant  palm  of  India,  are  called  Areca  NuU 
Betel  Nuts,  and  yield  when  boiled  in  water,  an  astringent  extract  wl 
was  once  supposed  to  form  part  of  the  catechu  of  commerce ;  but 
is  no  reason  to  believe  that  any  of  it  now  finds  its  way  to  Eniopl^ 
Drury*  states  it  to  be  a  catechu  of  very  inferior  quality,  one  variety 
which,  called   Cuttacamboo  {Katta  Kdnibu)  is  chewed  with  lime 
betel-leaf. 

ROSACEA. 

AMYGDALiE  DULCES. 

Sweet  Almonds;  F.  Amandes  douccs ;  G.  Siisse  Mandeln. 

Botanical  Origin — Pr units  Amygdahts  Baillon  *  var.  /3  rfufc* 
{Amygdalus  communis  L.  var.  /8  dtdcis  DC.) — The  native  country  of  tkt 
almond  cannot  be  ascertained  with  precision.     A.  de  CandoUe*  aft» 


*  Gmelin,  Chrmistry,  xv.  (1862)  515.  -*  Ilist.  des  Plantes  {Monogr.  det 

■  Fresenius,  Zeitschriftfur  anal.  Chemie,  1869)  i.  415. 

xii.  (1873)  127.  e  GiographU  Botanimu^  ii.  (1865)888. 
»  Useful  PlanU  of  India,  2nded..l873.  48. 
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the  statements  of  various  authors  concerning  the  occurrence 
)  in  an  apparently  wild  state,  arrives  at  the  conclusion  that 
J  area  possibly  extended  from  Persia,  westward  to  Asia  Minor 
^  and  even  to  Algeria. 

early  period  the  tree  was  spread  throughout  the  entire  Medi- 
region,  and  in  favourable  situations,  far  into  the  continent  of 
It  was  apparently  introduced  into  Italy  from  Greece,  where 
to  Heldreich,^  the  bitter  variety  is  truly  wild.  The  almond- 
res  its  fruit  in  the  south  of  £ugland,  but  is  liable  to  destruc- 
ost  in  many  parts  of  central  Europe. 

try — The  earliest  notice  of  the  almond  extant  is  that  in  the 
renesis,'  where  we  read  that  the  patriarch  Israel  commanded 
0  carry  with  them  into  Egypt,  a  present  consisting  of  the  pro- 
)f  Palestine,  one  of  which  is  uamcKl  as  Alvumds. 
the  copious  references  to  the  almond  in  the  writings  of  Theo- 
one  cannot  but  conclude  that  in   his  day  it  was  familiarly 

ly,  M.  Porcius  Cato  *  mentions  towards  the  middle  of  the  2nd 
.c,  Arellano;  Qrtjcca  which  we  know  from  later  authors  signified 
Columella  who  wrote  about  A.D.  GO,  calls  them  Nuces  l^ra;cce, 
londs  ("  Amygdali  amari  **)  are  named  about  tliis  latter  period 
nius  largus,  a  physician  of  Kome. 

more  northern  Europe,  almonds  are  mentioned  together  with 
«ries  and  spices  as  early  as  a.d.  716,  in  a  charter  granted  by 
II.  king  of  France,  to  the  monastery  of  Corbie  in  Normandy.* 
at  century,  Charlemagne  ordered  the  trees  {Amandalarii)  to  be 
d  on  the  imperial  farms.  In  the  later  middle  ages,  the  cultiva- 
e  almond  was  carried  on  about  Speier  and  in  the  Rhenish  Pala- 
Ve  leani  from  Marino  Sanuto  ^  that  in  the  beginning  of  the 
ury,  almonds  had  become  an  important  item  of  the  Venetian 
ilexandria.  Tliey  were  doubtless  in  large  part  produced  by 
s  of  the  Greek  Archipelago,  then  under  Christian  rule.  In 
)r  instance,  the  Knights  Templar  levied  tithes  in  1411,  of 
loney  and  sesam^  seecL^ 

^nsumption  of  almonds  in  mediaeval  cookery  was  enormous. 
toTj'  made  in  1372,  of  the  effects  of  Jeanne  d'Evreux,  queen 
.  enumerates  only  20  ih.  of  sugar,  but  500  lb.  of  almonds.^ 
»  Form  of  Curt/,  a  manuscript  written  by  the  master  cooks  of 
ban!  II.,  A.D.  1390,  are  receipts  for  "  Crcnu  of  Almand,  Grewtl 
(i,  Cawdcl  of  Almand  JUylkf,  Joxct  of  Almand  Mylke**  &ic? 
ids  were  sold  in  England  by  the  *'  hundred"  t.  e.  108  lb.  Rogers* 
average  price  between  1259  and  1350  as  2rf.,  and  between  1351 
as  3|</.  pt^r  n>. 

i«scii(rrircArR^ii(2f,  Allien,  1862.  '  Leber,  Appreciation  dt  la  foriunf  priv^ 

au  vioffrniifff^  I'd.  2,  Parin,  1^47.  l»5. 
..  ▼.  11.  •  rublwhed    by     IVgjje,     l>»ud.    1780. — 

:tutiai,  CM\K  riii.  Boonie  in  hiii  Dyttarit  vf  IJeUh,  1542,  men> 

1%,  l/ipitnHOia,  CKart<r,eic.r^riBf       iiiutiii  Aimon  Mylkr  uikI  Almvn  Butttr,  the 
'.  latter  **a  comuundahU  dyaaht  tptcyallye  in 

crticrum  Fiddiuw,  ed.  Bongan,      Lent." 

*  Agrindturt  and  Priem  in  EmgUind^  i. 
UtrM.  HitL  d4  V\U  dt  Ckyprt,       (1866)  641. 
9. 
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Description— The  fruit  of  the  almond-tree  is  a  drupe,  witiitid) 
sarcocarp  which  at  maturity  dries,  splits,  and  drops  off,  leating' 
and  still  attached  to  the  branch,  an  oblong,  ovate,  pointed  stone,  pi 
with  irregular  holes.  The  seed,  about  an  inch  in  length,  is  oviJ 
oblong,  more  or  less  compressed,  pointed  at  the  upper,  blunt  at  the  1 
end,  coated  with  a  scurfy,  cinnamon-brown  skin  or  testa.  It  is  conw 
with  the  stone  or  putamen  by  a  broad  funicle,  which  runs  alonj 
edge  for  more  than  a  third  of  its  length  from  the  apex  :  hence  the  i 
passes  downwards  to  the  rounded  end  of  the  seed,  where  a  scar  n 
the  chalaza.  From  this,  a  dozen  or  more  ramifying  veins  run  n] 
brown  skin  towards  the  pointed  end.  After  an  almond  has  beeni 
rated  in  warm  water,  the  skin  is  easily  removed,  bringing  with  i 
closely  attached  translucent  inner  membrane  or  endopleura.  As  the 
is  without  albumen,  the  whole  mass  within  the  testa  consists  of  em 
This  is  formed  of  a  pair  of  plano-convex  cotyledons,  within  which  li 
flat  leafy  plumule  and  thick  radicle,  the  latter  slightly  projecting 
the  pointed  or  basal^end  of  the  seed. 

Almonds  have  a  bland,  sweet,  nutty  flavour.  When  triturated 
water,  they  afford  a  pure  white,  milk-like  emulsion  of  agreeable  tas 

Varieties — The  different  sorts  of  almond  vary  in  form  and  siA 
more  particularly  in  the  firmness  of  the  shell.  This  in  some  variel 
tender  and  easily  broken  in  the  hand,  in  others  so  hard  as  to  reqi 
hammer  to  fracture  it.  The  form  and  size  of  the  kernel  likewise  e] 
some  variation.  The  most  esteemed  are  those  of  Malaga,  known  in 
as  Jordan  Almonds.  They  are  usually  imported  without  the  shel 
differ  from  all  other  sorts  in  their  oblong  form  and  large  size.  The 
kinds  of  sweet  almonds  known  in  the  London  market,  are  distingu 
in  the  order  of  value  as  Valencia y  Sicily,  and  Barhary. 

Microscopic  Structure — Three  different  parts  are  to  be  distingu 
in  the  brown  coat  of  an  almond.     First,  a  layer  of  very  large  (as 
as  J  mm.  in  diameter)  irregular  cells,  to  which  the  scurfy  surface  l< 
If  these  brittle  cells  are  boiled,  with  caustic  soda,  they  make  a  bri 
object  for  microscopic  examination  in  polarized  light.     The  two 
layers  of  the  skin  are  made  up  of  much  smaller  cells,  traversed  by 
fibro-vascular    bundles.      The  brown    coat   assumes  a   bluish   hu 
addition  of  perchloride  of  iron,  owing  to  the  presence  of  tannic  mati 

The  cotyledons  consist  of  thiii-walled  parenchyme,  tibro-vas 
bundles  being  not  decidedly  developed.  This  tissue  is  loaded 
granular  albuminous  matter,  some  of  which  exhibits  a  cryst; 
aspect,  as  may  be  ascertained  in  polarized  light.  Starch  is  altoj 
wanting  in  almonds. 

Chemical  Composition — The  sweet  almond  contains  fixe 
extractable  by  boiling  ether  to  the  extent  of  50  to  bo  per  cent 
produce  of  50  per  cent,  by  the  hydraulic  press  is  by  no  means  uncom 

The  oil  (Oleuvi  Amygdala:)  is  a  thin,  light  yellow  fluid,  of  sp.  gr 
which  does  not  solidify  till  cooled  to  between  —10  and  —20'  C.  '' 
fresh,  it  has  a  mild  nutty  taste,  but  soon  becomes  rancid  by  exposi 

1  The    result    of   10  analyses— Vohl    in  *  Such  was  the  experience  in  the 

DingWs  Pohjtechn,  Joum.  cc.  (1871)  410.  apotheke  at  Bern,  where  sweet  almooi 

otten  pressed. — F.  A.  F. 
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it  is  not  however  one  of  the  drying  oils.    It  consists  ahnost  wholly 
yccrin  compound  of  Oleic  Acid,  C^^H^^O*. 
>nds  easily  yield  to  cold  water  a  sugar  tasting  like  honey,  which 
alkaline  cupric  tartrate  even  in  the   cold,  and  is  therefore  in 
[)e-sagar.    Pelouze  however  (1855)  obtained  from  almonds  10 

of  cane-sugar.  The  amount  of  gum  appears  to  be  very  small ; 
1865)  found  that  the  total  am(yiint  of  sugar,  dextrin  and  mucilage 
;etber  only  6*29  per  cent. 

dmond  yields  3*7  per  cent,  of  nitrogen,  corresponding  to  about 
nt  of  albuminoid  matters.  These  have  been  elaborately  examined 
quet  (1837-38),  Ortloff  (1846),  Bull    (1849),   and  Eitthausen 

The  experiments  tend  to  show  that  there  exist  in  the  almond 
rent  protein  substances  ;  Kobiquet  termed  one  of  these  bodies 
If,  while  others  applied  to  it  the  name  Emulsin}  Commaille 
lamed  the  second  albuminous  substance  Amandin ;  it  is  tho 
legumin   of  Gmelin's  Chemistry/,  the  Conglutin  of  Ritthausen. 

has  not  yet  been  freed  from  earthy  phosphates  which,  when 
cipitated  by  alcohol  from  an  aqueous  solution,  often  amount 
d  of  its  weight.  Amandin  may  be  precipitated  from  its  aqueous 
by  acetic  acid.  According  to  Ritthausen,  these  bodies  are  to 
ded  as  modifications  of  one  and  the  same  substance,  namely 
B  casein. 

ched  almonds  comminuted  yield  when  slightly  warmed  with 
>tash,  a  small  quantity  of  hydrocyanic  acid  and  of  ammonia; 
er  may  be  made  manifest  by  means  of  Schonbein  s  test  pointed 

222. 
ftsh  of  almonds,  amounting  to  from  3  to  nearly  5  i>er  cent.,  con- 
>tly  of  phosphates  of  potassium,  magnesium  and  calcium. 

luction  and  Commerce — ^The  quantitv  of  almonds  imported 
United  Kingdom  in  1872,  was  70,270  cwt.,  valued  at  £204.592. 

;[uantity,  Morocco  supplied  33,500  cwt.,  and  Spain  with  the 
slands  22,000  cwt,  the  remainder  being   made  up  by  Italy, 
,  France,  and  other  countries.     Almonds   are  largely  shipped 
Persian  Gulf :  in  the  year  1 872-73,  there  were  imported  thence 
nbay,  15,878  cwt,  besides  3,049  cwt.  from  other  countries.* 

I — Sweet  almonds  may  be  used  for  the  extraction  of  almond  oil, 

are  but  rarely  so  en^ployed  (at  least  in  England)  on  account  of 

ior  value  of  the  residual  cake.     The  only  other  use  of  the  sweet 

n  medicine,  is  for  making  the  emulsion  called  Mistura  Amygdala, 


AMYGDAL/B  AMAR£. 

^tsr  Almonds  ;  F.  Amandis  avihes ;  G.  Bitter  Mandeln. 

inical    Origin — Prunus  Amygdalus    Baillon     var.    a.   amara 
\lus  communis  L  var.  a.  amara  DC.)     The  Bitter  Almond  tree 

^•tcvifdfcdrprr   dtr    GttreidfarUn,  •  Gmelin,  Cktmutry,  XTiiL  (1871)452. 

kU  nmd  Otlmmen.     Bonn.  1872.  >  StaUnunt  of  the  TratU  and  ^'arigaham 

^  Bombay /or  1872-73.  pt  iu  91. 
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is  not  distinguished  from  the  sweet  by  any  permanent  botanical  chancfa 
and  its  area  of  growth  appears  to  be  the  same  (see  p.  216). 

History — See  preceding  articla 

Description — Bitter  almonds  agree  in  outward  appearance,  fin 
and  structure  with  sweet  almonds ;  they  exist  under  several  varietk 
but  there  is  none  so  far  as  we  know,  that  in  size  and  form  resemUeid 
long  sweet  almond  of  Malaga.^  In  general,  bitter  almonds  are  of  smaD 
size  than  sweet.  Triturated  with  water,  they  afford  the  same  lU 
emulsion  as  sweet  almonds,  but  it  has  a  strong  odour  of  hydroejai 
acid  and  a  very  bitter  taste. 

Varieties — These  are  distinguished  in  their  order  of  goodneai;! 
French,  Sicilian,  and  Barbary. 

Microscopic  Structure — In  this  respect,  no  difference  behm 
sweet  and  bitter  almonds  can  be  pointed  out.  If  thin  slices  of  the  htk 
are  deprived  of  fat  oil  by  means  of  benzol,  and  then  kept  for  some  jea 
in  glycerin,  an  abundance  of  crystals  is  slowly  formed,  of  what  % 
suppose  to  be  amygdalin. 

Chemical  Composition — Bitter  almonds  when  comminuted  i| 
mixed  with  water,  immediately  evolve  the  odour  of  bitter  almond  ll 
The  more  generally  diffused  substances  are  the  same  in  both  kindi^ 
almond,  and  the  fixed  oil  in  particular  of  the  bitter  almond  is  idenliB 
with  that  of  the  sweet.  Bitter  almonds  however  contain  on  an  anqi 
a  somewhat  lower  proportion  of  oil  than  the  sweet  In  one  instance  di 
has  come  to  our  knowledge  in  which  28  cwt  of  bitter  almonds  vi 
submitted  to  pressure,  the  yield  of  oil  was  at  the  rate  of  43"6  perea 
Mr.  Umney,  director  of  the  laboratory  of  Messrs.  Herrings  and  Co.,iAi 
large  quantities  of  bitter  almonds  are  submitted  to  powerful  hyditti 
pressure,  gives  44*2  as  the  average  percentage  of  oil  obtained  during  d 
years  1871-2. 

As  early  as  the  beginning  of  the  present  century,  it  was  shown  1 
the  experiments  of  Bohm  of  Berlin,  that  the  aqueous  distillate  of  Htf 
almonds  contains  hydrocyanic  acid  and  a  pecidiar  oil  which  cannot^ 
obtained  from  sweet  almonds.^ 

Eobiquet  and  Boutron-Charlard  in  1830,  prepared  from  bitter  almoi 
a  crystalline  substance,  Amygdalin,  and  found  that  bitter  almond  oili 
hydrocyanic  acid  can  no  longer  be  obtained  from  bitter  almonds,  t 
amygdalin  of  which  has  been  removed  by  alcohoL  Liebig  and  WoM 
in  1837  showed  that  it  is  solely  the  decomposition  of  this  body  (uni 
conditions  to  be  explained  presently),  that  occasions  the  formation 
the  two  compounds  above  named.  Disregarding  secondary  prodiM 
(ammonia  and  formic  acid),  the  reaction  takes  place  as  represented  int 
following  equation : 

C2oj£27>^Oii  4-  2II20    =    C^H  O    +    CIIN    +     C«H«*0" 

Anhydroiis  "Water       Bitter  Almond  Hydro-  Anhydrous 

Amygdalin.  OIL  cyanic  Acid.      Dextro-glucoM. 

This  memorable  investigation  first  brought  under  notice  a  body  of  i 
glucoside  class,  now  so  numerous. 

^  Hence  to  avoid  bitter  almonds  being  '  J.    B.  Richter,  Neuert  O^gendanii 

Qsed  instead  of  sweet,  the  British  Pharma-       Chymic,  Breslaa,  xi.  (1802)  65. 
eopaia  directs  that  Jordan  Almonds  alone 
shaU  be.employed  for  Confection  of  Almonds. 
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fgdalin  may  be  obtained  crystallized  with  2H'0,  when  almonds 
1  of  their  oil  are  boiled  with  alcohol  of  84  to  94  per  cent.  The 
amounts  at  most  to  2^  or  3  per  cent.  Amygdalin  'per  se 
B  in  15  parts  of  water  at  8-12"  C,  forming  a  neutral,  bitter, 
iia  liquid,  quite  destitute  of  poisonous  properties. 
m  bitter  almonds  have  been  freed  from  amygdalin  and  fixed  oil. 
Iter  extracts  from  the  residue  chiefly  emulsin  and  another 
koid  matter  separable  by  acetic  acid.  The  emulsin  upon  addition 
lol,  falls  down  in  thick  flocks,  .which,  after  draining,  form  with 
Xer  a  slightly  opalescent  solution.     This  liquid  added   to  an 

I  solution  of  amygdalin,  renders  it  turbid,  and  developes  in  it 
mond  oil    The  reaction  takes  place  in  the  same  manner,  if  the 

has  not  been  previously  purified  by  acetic  acid  and  alcohol,  or 
iolsion  of  sweet  almonds  is  used.  But  after  boiling,  an  emulsion 
nds  is  no  longer  capable  of  decomposing  amygdalin. 
It  alteration  the  emulsin  itself  undergoes  in  this  reaction,  or 
*  it  suffers  any  alteration  at  all,  has  not  been  clearly  made  out. 
ction  does  not  appear  to  take  place  necessarily  in  atomic  propor- 
it  does  not  cease  until  the  emulsin  has  decomposed  about  ten 
ta  own   weight  of  amygdalin,  provided  always  that   sufficient 

{>resent  to  hold  all  the  products  in  solution. 
eaveH  of  Prunus  Laura-cerasuJi  L,  the  bark  of  P.  Padua  L, 
9  organs  of  many  allied  plants,  also  contain  emulsin  or  a 
ce  analogous  to  it,  not  yet  isolated.  In  the  seeds  of  various 
twlonging  to  natural  orders  not  botanically  allied  to  the  almond, 
example  in  those  of  mustard,  hemp,  and  poppy,  and  even  in 
egg,  albuminous  substances  occur  which  are  capable  of  acting 
oygdaliu  in  the  same  manner.  Boiling  dilute  hydrochloric  acid 
the  same  decomposition,  with  the  simultaneous  production  of 
icid. 

distillation  of  bitter  almonds  is  known  to  offer  some  difficulties 
int  of  the  large  quantity  present  of  albuminous  substances,  which 
se  to  bumping  and  frothing.  Michael  Pettenkofer  (1861)  has 
hat  these  inconveniences  may  be  avoided  by  immersing  12  parts  of 
id  almonds  in  boiling  water,  whereby  the  albuminous  matters  are 
ted,  whereas  the  amygdalin  is  dissolved.  On  then  adding  an 
n  of  only  1  part  of  abnonds  (sweet  or  bitter),  the  emulsin  con- 

II  it  will  suffice  to  effect  the  required  decomposition  at  a  tempera- 
i  exceeding  40""  C.  In  this  manner,  Pettenkofer  obtained  in  some 
lents  performed  with  small  quantities  of  almonds,  as  much  as 

cent  of  essfiutial  oil  In  the  case  alluded  to  on  the  opposite 
I  which  28  cwt.  of  almonds  were  treated,  the  yield  of  essential 
anted  to  0*87  per  cent  From  data  obligingly  furnished  to  us  by 
Herrings  and  Co.  of  London,  who  distill  large  quantities  of  almond 
:  appears  that  the  yield  of  essential  oil  is  verj'  variable.  The 
iverages  as  taken  from  the  books  of  this  firm,  show  that  it  may 
w  as  0-74,  or  as  high  as  1*G7  per  cent.,  which,  assuming  57  |>ounds 

as  equivalent  to  100  pounds  of  almonds,  would  represent  a  per- 

from  the  latter  of  042  ami  0*95  per  cent,  respectively.     Mr. 

explains  this  enormous  variation  as  due  in  part  to  natural 
:De38  in  the  different  kinds  of  bitter  almond,  and  in  part  to  their 
ire  with  sweet  almonds.    He  also  states  that  the  action  of  the 
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emulsin  on  the  amygdalin  when  in  contact  with  water,  is  extremelj 
rapid,  and  that  200  pounds  of  almond  marc  are  thoroughly  exhausted  If 
a  distillation  of  only  three  hours. 

In  the  distillation,  the  hydrocyanic  acid  and  bitter  almond  oil  nidle 
into  an  unstable  compound.  From  this,  the  acid  is  gradually  set  free,  ui 
partly  converted  into  cyanide  of  ammonium  and  formic  acid.  SappoepK 
bitter  almonds  to  contain  3*3  per  cent,  of  amygdalin,  they  must  yield  Mj 
per  cent,  of  hydrocyanic  acid.  Pettenkofer  obtained  by  experimeoti 
much  as  0*25  per  cent.,  Feldhaus  ^1863)  017  per  cent 

Some  manufacturei-s  supply  bitter  almond  oil  deprived  of  hydrocyanic 
acid,  but  such  purified  oil  is  very  prone  to  oxidation,  unless  catefiillf 
deprived  of  water  by  being  shaken  with  fused  chloride  of  calcium.  Tm\ 
sp.  gr.  of  the  original  oil  is  1061 — 1065 ;  that  of  the  purified  d 
(according  to  Umney)  1049.  The  purification  by  the  action  of  ferroa 
sulphate  and  lime,  and  re-distillation,  as  recommended  by  Maclignj 
(1853),  occasions,  we  are  informed,  a  loss  of  about  10  per  cent 

There  are  a  great  number  of  plants  which  if  crushed,  moistened 
water,  and  submitted  to  distillation,  yield  both  bitter  almond  oil 
hydrocyanic  acid.    In  many  instances  the  amount  of  hydrocyanic 
is  so  extremely  small,  that  its  presence  can  only  be  revealed  by  the 
delicate  test, — that  of  Schonbein.^ 

Among  plants  capable  of  emitting  hydrocyanic  acid,  probably  lii 
accompanied  with  bitter  almond  oil,  the  tribes  Fruneco  and  Ponum  of 
rosaceous  order  may  be  particularly  mentioned. 

The  farinaceous  rootstocks  of  the  Bitter  Cassava,  Manihot  utilim 
Pohl,  of  the  order  Uuphorbiacecc,  the  source  of  tapioca  in  Brazil, 
long  been  known  to  yield  hydrocyanic  acid. 

A  composite,  Clmrdiiiia  xeranthcmoides  Desf,  growing  in  the  Caspij 
regions,  has  been  shown  by  W.  Eichler  also  to  emit  hydrocyanic 
The  same  has  been  observed  by  the  French  in  Gaboon^  with  regard  to 
fruits  of  Ximenia  Americana  L.  of  the  order  Olacinea:,  and  the  fact 
been  confirmed  by  Ernst  of  Caracas,*  near  which  place  tlie  plant  aboi 
Mr.  Prestoe  of  the  Botanical  Garden,  Trinidad,  informs  us  (1874)  thati 
that  island  a  convolvulaceous  plant,  Tjpom^^a  rfisscda  Willd.,  contain! 
juice  with  a  strong  prussic  acid  odour.   According  to  Losecke,  a  coi 
mushroom,  Agaricics  Oreadcs  Bolt.,  emits  hydrocyanic  acid.* 

This  acid  is  consequently  widely  diffused  throughout  the  v 
kingdom.     Yet  amygdalin  has  thus  far  only  been  isolated  from  a 
plants  belonging  to  the  genus  Prunu^  or  its  near  allies.®     In  all  otl 
plants  in  which  hydrocyanic  acid  has  been  met  with,  we  know  m 
as  to  its  origin.     liittliausen  and  Kreusler^  have  proved  the  ahsoM 
amygdalin  in  the  seeds  of  a  Vicia,  which  yield  bitter  almond  oil 
hydrocyanic  acid.     These  chemists  followed  the  process  which  in 
case  of  bitter  almonds  easily  affords  amygdaliiL 

Commerce — See  preceding  article. 

*  Applip<l  in  the  following  manner  : — Isot  '  Bufl.  dr  la  Soc.  imp.  if**^  naL  dfMt 

bibulous  paj)er  be  imbued  with  a  fresh  tine-       xxxv.  (1862)  ii.  444. 
lure  of  the  wood  or  resin  of  guaiaoum,  and  *  Eximsition  Univers.  de  1867. — i 


after  drying,  let  it  be  nn)istened  with  a 
solution  comjM)s<'d  of  one  pnrt  of  sulphate 
of  copper  in  2ouO  of  water.  Such  pap<*r 
moi.stened  with  water  will  assume  an  intense 
blue  coloration  in  the  presence  of  hydro- 
cyanic acid. 


d'S  Colon bs  Friin^aiscSy  92. 

*  Archil^  tier  Pharmacia,  181  a^W) 

*  Jtthrcsbcricht  of  Wiggera  and  Hi 
for  1871.  11. 

*  Gmelln,  Chemistry^  viL  889 ;  xr.  421, 
7  Chewische*  CttUrtiUkUUt,  1871.  1 
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1% — Bitter  almonds  are  uaed  almost  exclusively  for  the  manu- 
uf  Almond  OH,  while  from  the  residual  cake  is  distilled  Bitter 
f  OH,    An  emulsion  of  bitter  almonds  is  sometimes  prescribed  aa 

• 

alteration — The  adulteration  of  bitter  almonds  with  sweet  is  a 
t  source  of  loss  and  annoyance  to  the  pressers  of  almond  oil, 
profit  largely  depends  on  the  amount  of  volatile  oil  they  are 
extract  from  the  residual  cake. 


FRUCTUS    PRUNI. 

Prunes;  F.  Pruneaux  cl  m^cine. 

tanical  Origin — Prunus  domtstica  L,  var.  f  Juliana  DC. — It  is 
lis  tree  which  is  known  as  PrunUr  de  St,  Julien}  that  the  true 
to/  Prunes  of  English  pharmacy  are  derived.  The  tree  is  lai^ly 
ed  in  the  valley  of  the  Loire  in  France,  especially  about  Bourgueil, 
town  lying  between  Tours  and  Angers. 

(tory — The  plum-tree  (P.  domestiea  L.)  from  which  it  is  supposed 
aerous  cultivated  varieties  have  descended,  is  believed  to  occur  in 
wild  state  in  Greece,  the  south-eastern  shores  of  the  Black  Sea 
in),  the  Caucasus,  and  the  Elburz  range  in  Northern  Persia,  from 
'  which  countries  it  was  introduced  into  Europe  long  before  the 
ui  era.     In  the  days  of  Pliny,  numerous  species  of  plum  were 

in  cultivation,  one  of  which  afforded  a  fruit  having  laxative 
ies. 
»d  prunes,  especially  those  taking  their  name  from  Damascus 

Damascena),  are  frequently  mentioned  in  the  writings  of  the 
>hysicians,  by  whom  as  well  as  at  a  later  period  by  the  practitioners 
Schola  Salemi,  they  were  much  employed. 

the  older  London  pharmaco[)u?ias,  many  sorts  of  plum  are 
ated,  but  in  the  reformed  editions  of  174G,  1788  and  1809,  the 

I*rune  {Prununi  Qallicum)  is  specially  ordered,  its  chief  use 
s  an  ingredient  of  the  well-known  Lenitive  Electuary ;  and  this 

still  held  by  the  grocers  to  be  the  legitimate  prune.  The  same 
is  regarded  in  France  as  the  prune  of  medicine. 

icription— The  prune  in  its  fresh  state  is  an  ovoid  drui>o  of  a 
irple  hue,  not  depressed  at  the  insertion  of  the  stalk,  and  with  a 
r  visible  suture,  and  no  furrow.     The  pulp  is  greenish  and  rather 

onless  the  fruit  is  very  ripe ;  it  does  not  ail  here  to  the  stone. 
ne  is  short  l^V  to  -,V  of  ^  ^^^^  l<>nR»  iV  to  ^^^  broad),  broadly 
1  at  the  upper  end  and  slightly  mncronulate,  narrowed  somewhat 
ke  at  the  lower,  and  truncate ;  the  ventral  suture  is  broader  and 
than  the  dorsal 

fruit  is  dried  partly  by  solar  and  partly  by  lire  heat,— -that  is  to 
s  exp^ised  alternately  to  the  heat  of  an  oven  and  to  the  oi>en  air. 
repared,  it  is  about  l\  inches  long,  black  and   shrivelled,  but 

Uar-Doloogehanipt  et  Michel*  arhutUM  que  Con  euUive  en  France^  r.  ^SIS) 
imkmmii,  OM  TraiU  da  arbra  U      189,  pi.  64.  fig.  2,  pL  5S.  fig.  ». 
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recovers  its  original  size  and  form  by  digestion  in  warm  water.  Tke 
dried  pulp  or  sarcocarp  is  brown  and  tough,  with  an  acidulous,  sacchanM^ 
fruity  taste. 

Microscopic  Structure — The  skin  of  the  prune  is  formed  ofanJl 
densely  packed  cells,  loaded  with  a  dark  solid  substance ;  the  pdp 
consists  of  larger  shrunken  cells,  containing  a  brownish  amorphous 
which  is  probably  rich  in  sugar.  This  latter  tissue  is  traversed  bytiir; 
thin  fibro-vascular  bundles,  and  exhibits  here  and  there  crystali 
oxalate  of  calcium.  By  perchloride  of  iron,  the  cell  walls  as  well  is  tb 
contents  of  the  cells,  acquire  a  dingy  greenish  hue. 

Chemical  Composition — We  are  not  aware  of  any  analjrsis 
been  made  of  the  particular  sort  of  plum  under  notice,  nor  that 
attempt  has  been  made  to  discover  the  source  of  the  medicinal 
it  is  reputed  to  possess.  Some  nearly  allied  varieties  have  been  sul 
to  analysis  in  the  laboratory  of   Fresenius,   and   shown    to 
saccharine  matters  to  the  extent  of  17  to  35  per  cent.,  besides  malk 
and  albuminoid  and  pectic  substances.^ 

Uses — The  only  pharmaceutical  preparation  of  which  the  pulp 
prunes  is  an  ingredient,  is  Confectio  Sennoe,  the  Electtuirium  lenitinM 
the  old  pharmacopoeias.     The  fruit  stewed  and  sweetened,  is  oftoi 
as  a  domestic  laxative. 

Substitute — When  French  prunes  are  scarce,  a  very  similar 
known  in  Grermany  as  Zivetschen  or  Quetsclien,  is  imported  as  a  su 
It  is  the  produce  of  a  tree  which  most  botanists  regard  as  a  form 
Prunus  domestica  L.,  termed  by  De  CandoUe  var.  Prun^sauliana, 
Koch  *  however,  is  decidedly  of  opinion  that  it  is  a  distinct  species, 
as  such  he  has  revived  for  it  Borkhausen  s  name  of  Prunus  ceconomi 
The  tree  is  widely  cultivated  in  Germany  for  the  sake  of  its  fruit, 
is  used  in  the  dried  state  as  an  article  of  food,  but  is  not  grown 
England. 

The  dried  fruit  differs  slightly  from  the  ordinary  prune  in 
rather  larger  and  more  elongated,  and  having  a  thicker  skin ;  also  in 
stone  being  flatter,  narrower,  pointed  at  either  end,  with  the 
suture  much  more  strongly  curved  than  the  dorsaL     The  fruits 
rather  more  prone  to  become  covered  with  a  saccharine  efflorescence. 


CORTEX  PRUNI  SEROTINiE. 

Cortex  Pruni  Virginiancc  ;  Wild  Black  Cherry  Bark. 

Botanical  Origin — Prunus  serotina  Ehrhart  (P.  Vivffiniana 
non  Linn.,  Cerasus  serotina  DC.) — A  shrub  or  tree,  in  favoi 
situations  growing  to  a  height  of  60  feet,  distributed  over  an 
extent  of  North  America.  It  is  found  throughout  Canada  as  fir 
62°  N.  lat.,  and  from  Newfoundland  and  Hudson's  Bay  in  the  east^M 
the  valleys  west  of  the  liocky  Mountains.*  It  is  also  common  in  tk| 
United  IStates.  ' 

*  Liebigs  Ann.   dcr  Chemie^    ci.    (1857)  '  Dendrologie,  part  i.  (1869)  94. 

228.  *  Hooker,   Flora    Bortedi-Awuriotm,  I 

*  This  was  especially  the    case   in    the       (1833)  169. 
winter  of  1873-74. 
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ee  is  often  confounded  with  P.  Virginiana  L,  from  "which, 
seems  to  be  separated  by  no  fixed  character,  though  American 
hold  the  two  plants  as  distinct.  It  is  also  nearly  allied  to  the 
m  P,  Padus,  L  of  Europe,  the  bark  of  which  had  formerly  a 
Jie  Materia  Medica.^ 

»ry — Experiments  on  the  medicinal  value  of  Wild  Cherry  Bark 
e  in  America  about  the  end  of  the  last  century,  at  which  time 
xras  supposed  to  be  useful  in  intermittent  fevers.'  The  bark 
duced  into  the  United  States  Pharmacapona  in  1820.  An 
article  by  Bentley*  published  in  1863  contributed  to  bring  it 
)e  in  thui  country,  but  it  is  still  much  more  employed  in 
han  with  us. 

iption — The  inner  bark  of  the  root  or  branches  is  said  to  be 
suitable  for  medicinal  use.  That  which  we  have  seen,  is 
from  the  latter  ;  it  is  in  flattish  or  channelled  pieces,  iV  ^  iV 
h  in  thickness,  ^  an  inch  to  2  inches  broad,  and  seldom  ex- 
inches  in  length.  From  many  of  the  pieces,  the  outer  suberous 
>een  shaved  off,  in  which  case  the  whole  bark  is  of  a  deep 

brown;  in  others  the  corky  layer  remains,  exhibiting  a 
atiny  surface,  marked  with  long  transverse  scars.    The  inner 

finely  striated,  or  minutely  fissured  and  reticulated.  The 
ks  easily  with  a  short  granular  fracture ;  it  is  nearly  without 
,  if  reduced  to  coarse  powder  and  wetted  with  water  it  evolves 
t  odour  of  bitter  almonds.  It  has  a  decided  but  transient 
e. 

irk  freshly  cut  from  the  stem  is  quite  white,  and  has  a  strong 
fitter  almonds  and  hydrocyanic  acid. 

iscopic  Structure—  The  chief  mass  of  the  tissue  is  made  up  of 
k-walled,  white  cells,  the  groups  of  which  are  separated  by  a 
pous  prosenchyme.  The  liber  is  crossed  in  a  radial  direction 
ous  broad  medullary  rays  of  the  usual  structure.  The  paren- 
9  portion  is  loaded  both  with  very  large  single  crystals,  and 
i  tufts  of  calcium  oxalate.  There  is  also  an  abundance  of 
rch  granules,  and  brown  particles  of  tannic  matters.  Tliin 
:he  bark  moistened  with  perchloride  of  iron,  assume  a  blackish 

• 

ileal  Composition — The  bitterness  and  odour  of  the  fresh 
rud  in  part,  according  to  Trocter,*  on  the  presence  of  Amt/g- 
lydrocyanic  acid  and  essential  oil  are  produced  when  the 
stilled  with  water,  and  must  be  due  to  the  mutual  action  of 
a  and  some  principle  of  the  nature  of  emulsin.  From  the  fact 
xtract  of  the  bark  remained  bitter  although  the  whole  of  the 
1  had  been  removed,  Procter  inferred  the  existence  of  another 
to  which  the  tonic  properties  of  the  bark  are  perhaps  dut*. 
;dalin,  however,  has  not  been  isolated. 

resh  bark  was  found  by  Perot  ^  to  yield  I  per  mille  of  hydro- 
id  in  April,  1  per  mille  in  June,  and  1*4  in  October.  The 
for  collecting  the  bark  is  therefore  the  autumn. 

,  Encvl'UnMU,  i.  (1843)   600  ;  >  Pham\,  Journ.  v.  (1864)  97. 

i^ypruHeMM,  ir.  (1816)  40.  <  Am.  Jounu  •/  Pharm.  iv.  (1SS9)  197. 

ColUdions  for  Mat.   Mtd.    p/  •  Ibid.  XTui.  (1862)  109. 
C  Philad.  1793.  11. 
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Uses — In  America,  wild  cherry  bark  is  held  in  high  estimatioii  fiv 
its  mildly  tonic  and  sedative  properties.  It  is  administered  mat 
appropriately  in  the  form  of  cold  infusion  or  syrup,  the  latter  bov 
a  strong  cold  infusion,  sweetened ;  a  Huid  extract  and  a  dry  leanoil 
extract  are  also  in  use.  The  bark  is  said  to  deteriorate  bykeepq^ 
and  should  be  preferred  when  recently  dried. 


FOLIA  LAURO-CERASI. 

Common  Laurel  or  CJheiry-laurel  Leaves ;   F.  Feuilles  de  Lauriet'^iirm; 

G.  Kirschlorbeerhldtter, 

Botanical  Origin — Pnimis  Lauro-cerasus  L.,  a  handsome  eY( 
shrub,  growing  to  the  height  of  18  or  more  feet,  is  a  native  of  the 
casian  provinces  of  Eussia  (Mingrelia,  Imeritia,  Guriel),  of  the 
of  North-western  Asia  Minor,  and  Noithern  Persia.     It  has  been  ii 
duced  as  a  plant  of  ornament  into  all  the  more  temperate  legkoii 
Europe,  and  flourishes  well  in  England  and  other  parts,  where  the 
is  not  severe  and  the  summer  not  excessively  hot  and  dry. 

History — Pierre  Belon,  the  French  naturalist,  who  travelled  in i 
East  between  1546  and  1550,  is  stated  by  Clusius^  to  have 
the  cherry-laurel  in  the  neighbourhood  of  Trebizond.     Thirty  yeaxs 
Clusius  himself  obtained  the  plant  through  the  Imperial  ambassadqi( 
Constantinople,  and  distributed  it  from  Vienna  to  the  gardens  of 
many.     Since  it  is  mentioned  by  Gerarde  ^  as  a  choice  garden  shnA^i 
must  have  been  cultivated  in  England  prior  to  1597.     Eay,*  who  "* 
Gerarde  calls  the  plant  Cherry-hay,  states  that  it  is  not  known  to 
medicinal  properties. 

In  1731,  Madden  of  Dublin  drew  the  attention  of  the  Eoyal 
of  London  *  to  some  cases  of  poisoning  that  had  occurred  by  the  use 
distilled  water  of  the  leaves.     This  water  he  states  had  been  for 
years  in  frequent  use  in  Ireland  among  cooks,  for  flavouring  pi 
and  creams,  and  also  much  in  vogue  with  dram  drinkers  as  an  adc 
to  brandy,  without  any  ill  effects  from  it  having  been  noticed     The 
cases  thus  brought  forward  occasioned  much  investigation,  but  the 
nature  of  the  poison  was  not  understood  till  pointed  out  by  Schiaderl 
1803.    Cherry-laurel  water,  though  long  used  on  the  Continent,  has 
been  much  prescribed  in  Great  Britain,  and  had  no  place  in  any 
Pharmacopceia  till  1839. 

Description — The  leaves  are  alternate,  simple,  of  leatheiy 
and  shining  upper  surface,  5  to  G  inches  long  by  1 J  to  2  inches 
oblong  or  slightly  obovate,  attenuated  towards  either  end.     The 
leafstalk,  scarcely  half  an  inch  in  length,  is  prolonged  as  a  stout 
to  the  recurved  a})ex.     The  margin,  which  is  also  recurved,  is  pi 
with  sharp  but  very  short  sermtures,  which  become  more  distant  toi 
the  baye.    The  under  side,  wliioli  is  of  a  paler  colour  and  dull  surface»i 
marked  by  S  or  10  lateial  veins,  anastomosing  towards  the  edge, 
the  lower  of  these  and  close  to  the  midrib,  are  from  two  to  four  si 


*  llariorum  Plantarum  Historian  1601.  4. 
«  y/-rr6a// (1636),  1603. 


3  Uist.  Plaid.  iL  (1693)  1549. 

*  PhiL  Trans,  xxxvii  (for  1731-52)  W- 
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presaioDB  or  glands,  which  in  spring  exude  a  saccharine  matter,  and 
on  asimme  a  brownish  colour. 

The  fresh  leaves  are  inodorous  until  they  are  bruised  or  torn,  when 
ley  instantly  emit  the  smell  of  bitter  almond  oil  and  hydrocyanic  acid. 
nwQ  chewed  they  taste  rough,  aromatic  and  bitter. 

Microscopic  Structure — The  upper  surface  of  the  leaf  is  constituted 
t  thin  cuticle  and  the  epidermis  made  up  of  large,  nearly  cubic  cells. 
lie  middle  layer  of  the  interior  tissue  exhibits  densely  packed  small 
ells,  whereas  the  prevailing  part  of  the  whole  tissue  is  formed  of  larger, 
Mse  celU.  Most  of  them  are  loaded  with  chlorophyll ;  some  enclose 
ijitalB  of  oxalate  of  calcium. 

Chemical  Composition — The  leaves  when  cut  to  pieces  and  sub- 
uUad  to  distillation  with  water,  yield  Bitter  Almond  Oil  and  Hydro- 
|Mue  Acid,  produced  it  is  supposed  by  the  decomposition  of  Amygdaiin 

t220),  which  however  has  not  been  obtained  from  them.  Moreover, 
body  which  induces  the  decomposition  is  not  known. 
Ihe  proportion  of  hydrocyanic  acid  in  the  water  has  been  the  sub- 
lil  of  many  researches.  Among  the  later  are  those  of  Broeker  (1867), 
fto  distilled  a  given  weight  of  the  leaves  grown  in  Holland  under 
■Kiiely  similar  circumstances,  in  each  month  of  the  year.  Tlie  results 
iMred  that  the  product  obtained  during  the  winter  and  early  spring,  was 
IMtor  in  the  acid  in  the  proportion  of  17  to  24,  28,  or  30,  the  strongest 
being  that  distilled  in  July  and  August.  This  chemist  found  that 
product  was  got  when  the  leaves  were  chopped  fine,  than  when 
hqf  were  used  whole.  According  to  Christisou,^  the  buds  and  very 
leaves  yield  ten  times  as  much  essential  oil  as  the  leaves  one 
old. 
The  fresh  unwounded  leaves  of  the  cherry-laurel  in  vigorous  vegeta- 
have  been  recently  found  by  Schaer,  whose  experiments  were  made 
^tbe  request  of  one  of  us  (F.),  not  to  evolve  naturally  a  trace  of  hydro- 
Ittic  acid,  though  they  yield  it  on  the  slightest  puncture.  We  are 
taqiletely  ignorant  of  the  mode  of  distribution  in  the  living  tissue  of 
|i  imygdalin  and  of  the  substance  causing  its  decomposition,  and  how 

C\  two  bodies  are  packed  so  as  to  prevent  the  slightest  mutual  reaction. 
kaves  may  be  even  dried  and  powdered  without  the  evolution  of 
Ir  odour  of  hydrocyanic  acid,  but  the  latter  is  at  once  developed  by  the 
HUoa  of  a  little  water. 

Besides  the  substance  concerned  in  the  production  of  tlie  essential 
\  the  leaves  contain  sugar  which  reduces  cupric  oxide  in  the  cold,  a 
•an  quantity  of  an  iron-greening  tannin,  and  a  fatty  or  waxy  substance. 
Scboonbroodt  (1868)  treated  the  aqueous  extract  of  the  fresh  leaves 
alcoholic  ether,  which  yielded  ^  per  mille  of  bitter,  acicular  crystals ; 
quickly  reduced  cupric  oxide,  losing  their  bitterness. 

Uses — The  leaves  are  only  employed  for  making  cherry-laurel  water 
IfHa  Lauro-cerasi),  the  use  of  wliich  in  England  is  generally  superseded 
f  tkat  of  the  more  definite  hydrocyanic  acid. 

>  Diiptmaiory,  1842.  592. 
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FLORES  KOSO. 

Flores  Brayeroc,  Cusso,  Kousso,  Kosso. 

Botanical  Origin — Hagenia  Ahyssinica  Lamarck  (Brayera  aMUd' 
minthica  Kiinth),  a  handsome  tree  growing  to  a  height  of  60  feet,  foQDd 
throughout  the  entire  table-land  of  Abyssinia  at  an  elevation  of  3,000  to 
8,000  feet  above  the  sea-level.  It  is  remarkable  for  its  abundant  foli^i 
and  fine  panicles  of  flowers,  and  is  generally  planted  about  the  Aby«- 
nian  villages. 

History — ^The  celebrated  Bruce  ^  during  his  journey  to  discover  to 
source  of  the  Nile,  1768-1773,  found  the  koso  tree  in  Aby ssinii,  ofc' 
served  the  uses  made  of  it  by  the  natives,  and  published  a  figure  of  itii 
the  narrative  of  his  travels.  It  was  also  described  in  1811  by  Lamaid;* 
who  called  it  Hagenia  in  honour  of  Dr.  K.  G.  Hagen  of  Konigsbeig. 

The  anthelmintic  virtues  of  koso  were  investigated  by  Brayer, 
French  physician  of  Constantinople,  to  which  place  parcels  of  tto 
are  occasionally  brought  by  way  of  Egypt,  and  he  published  a 
pamphlet  on  the  subject.*    Several  scattered  notices  of  koso  ap] 
in  1839-40-41,  but  no  supply  of  it  reached  Europe  until  about  I 
when  a  Frenchman  who  had  been  in  Abyssinia,  obtained  a  laige 
(1,400  lb.,  it  was  said),  a  portion  of  which  he  endeavoured  to  sell 
London  at  35s.  per  ounce  !    The  absurd  value  set  upon  the  drug  p: 
the  usual  result :  large  quantities  were  imported,  and  the  price 
fell  to  35.  or  45.  per  lb.     Koso  was  admitted  a  place  in  the 
Pharmacopoeia  of  1864. 

Description — The  flowers  grow  in  broad  panicles,  10  to  12  i 
in  length.     Tliey  are  unisexual,  but  though  male  and  female  occur 
the  same  tree,  the  latter  are  chiefly  collected.     The  panicles  are  cite 
loosely  dried,  often  including  a  portion  of  stalk  and  sometimes  a  leaf, 
they  are  made  into  cylindrical  rolls,  kept  in  form  by  transverse  ligaturttj 
Very  often  the  panicles  arrive  quite  broken  up,  and  with  theflowcBl 
a  very  fragmentary  state.     They  have  a  herby,  somewhat  tea-like 
and  a  bitterish  acrid  taste. 

The  panicle  consists  of  a  zigzag  stalk,  which  with  its  many  bran 
is  clothed  with  shaggy  simple  hairs,  and  also  dotted  over  with  mi 
stalked  glands  ;  it  is  provided  at  each  raniitication  with  a  large  sheat 
bract.     At  the  base  of  each  flower  are  two  or  three  rounded  veiny 
branous  bracts,  between  which  is  the  turbinate  hairy  calyx,  having 
sepals  arranged  in  a  double  series.     In  the  male,  the  out<»r  series  co; 
of  much  snlaller  sepals  than  the  inner ;  in  the  female,  the  outer  in 
ultimate  developement  become  enlarged,  obovatc  and  spreading,  so 
the  whole  flower  measures  fullv  \  an  inch  acros.9.     In  both,  the 
are  veiny  and  leaflike.     Tlie  petals  are  minute  and  linear,  inserted 
the  stamens  in  the  throat  of  the  calyx.     These  latter  are  10  to  25 
number,  witli  anthers  in  the  female  flower,  eff'ete.     The  carpels  are 


1  Travels,  v.  (1790)  73. 

*  Encycloptdie  MtthfKliqiify  Bot.,  suppl. 
tome  2  (1811)  422. 

*  Notice  snr  une  nouvrlh  piante  dc  la 
familh des  Hosar/rs,  emploij^y  con f re  le  Taenia, 
Paris,  1822.    The  reader  should  also  cousult 


tlie  excellent  notice  by  Pereira  written 
the  drug  was  first  ofl'ered  for  sale  in  Loi 
Pharm.  Joum.  x.  (1851)  15;  reprinted 
Poreira  s  Elem,  of  Hat,  Med,  ii.  ptft 
(1853)  1815. 
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d  in  the  calycinal  tube  ;  and  each  surmounted  by  a  haiiy  style. 
lit  is  an  obovate  one-seeded  nut. 

K>  as  seen  in  commerce  has  a  light  brown  hue,  with  a  reddish 
I  the  case  of  the  female  flowers,  so  that  panicles  of  the  latter  arc 
aes  distinguished  as  Red  Koso, 

cmical  Composition — Wittstein  (1840)  found  in  koso,  together 
,e  substances  common  to  most  vegetables  (wax,  sugar  and  gum), 
cent,  of  tannin,  and  G'25  of  an  acrid  bitter  resin,  which  was 
d  by  Harms  (1857)  to  possess  acid  properties, 
t  researches  of  Pavesi  (1858),  and  still  more  those  of  Bedall  of 
0  have  made  us  acquainted  with  the  active  principle  of  the  drug, 
tias  been  named  Kmissin  or  Kosin.  It  may  be  obtained  by  mixing 
rers  with  lime,  exhausting  them  with  alcohol  and  then  with  water ; 
Qtions  mixed,  concentrated,  and  treated  with  acetic  acid,  deposit 
in.  We  are  indebted  to  Dr.  Bedall  for  a  specimen  of  it,  which  we 
consist  chiefly  of  an  amorphous,  resinoid  substance,  from  which 
a  few  yellow  crystals  by  means  of  glacial  acetic  acid. 
Merck  has  lately  favoured  us  with  kosin  prepared  in  his  laboratory 
oistadt.  It  is  a  tasteless  substance  of  a  yellow  colour,  forming 
Btals  of  the  rhombic  system, — readily  soluble  in  benzol,  bisulphide 
)n,  chloroform  or  ether,  less  freely  in  glacial  acetic  acid,  and  in- 
in  water.  Of  alcohol,  sp.  gr.  0*818,  1000  parts  dissolve  at  12*  C, 
)  parts  of  this  kosin.  It  is  abundantly  soluble  in  alkalies,  caustic 
)nated,  yet  has  nevertheless  no  acid  reaction,  and  may  be  preci- 
from  these  solutions  by  an  acid,  without  having  undergone  any 
Ml.  It  is  then  however  a  white  amorphous  mass,  which  yields 
linal  yellow  crystals  by  re-solution  in  boiling  alcohol,  in  which  it 
»  readily. 

in  fuses  at  142"*  0.,  and  remains  after  cooling  an  amorphous, 
rent,  yellow  mass  ;  but  if  touched  with  the  smallest  drop  of  alcohol, 
diately  assumes  the  form  of  stellate  tufts  of  crystals.  This  striking 
lenon  may  be  repeated  at  pleasure,  kosin  not  being  altered  by 
s  fusion. 

in  is  not  decomposed  by  boiling  dilute  acids.  It  dissolves  in 
sulphuric  acid,  giving  a  yellow  solution  which  becomes  turbid  by 
ition  of  water,  white  amorphous  kosin  being  throwTi  down.  At 
le  time  a  well-marked  odour  exactly  like  that  of  Locust  Beans,  due 
y  to  valerianic  acid  and  amylic  alcohol,  is  evolved ;  the  same 
s  emitted  by  kosin  under  many  other  circumstances.  If  the 
ic  solution  is  allowed  to  stand  for  a  week,  it  gradually  assumes  a 
;  and  then  yields  on  addition  of  much  water,  an  amorphous  re^i 
bich  after  dr}'ing  is  not  soluble  in  bisulphide  of  carbon,  and  may 
purified.  We  have  not  yet  succeeded  in  obtaining  this  red  deri- 
►f  koein  in  a  crystalline  state.  The  analysis  which  we  have  per- 
of  kosin,  assigns  it  the  formula  C^4I^0^^.  From  experiments 
iT4)  being  made  at  Giessen,  it  would  appear  that  pure  kosin  is 
of  action  on  the  animal  economy ;  yet,  in  the  opinion  of  Prof, 
im,  it  acquires  medicinal  activity  when  combined  with  some 
rinciples  existing  in  the  drug, 
illation  with  water  separates  from  the  flowers  a  stearoptene-like 

tUUin't  yUrt€lJahru$chr. /Str  yraki.  Pharm.  riii.  (1859)  481  ;  xi  (1862)207. 
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oil  having  the  odour  of  koso,  and  traces  of  valerianic  and  acetic  add 
No  such  body  as  the  Hagenic  Acid  of  Viale  and  Latini  (1852),  could  be 
detected  by  BedalL 

Commerce — Koso  is  brought  to  England  by  way  of  Aden  or  Bomtaf; 
some  appears  also  to  reach  Leghorn,  probably  carried  thither  direct  fitiii 
]^ypt. 

Uses — The  drug  is  employed  solely  as  a  vermifuge,  and  is  effecbnl 
for  the  expulsion  both  of  Tcenia  solium  and  oi  BothrioctphalusUUvs.  Tk 
Abyssinian  practice  is  to  administer  the  flowers  in  substance  in  a  fsj 
ample  dose,  which  is  sometimes  attended  with  alarming  and  even  fiiiil 
results. 

The  notion  that  the  action  of  the  drug  is  partially  mechanical  anddii 
to  the  hairs  of  the  plant,  prevails  in  England,  and  has  led  to  the  nnrf; 
an  t/Tw^ratTied  infusion  of  the  coarsely  powdered  flowers.  Thisremeif 
from  the  quantity  of  branny  powder  (2  to  4  drachms)  that  has  tote 
swallowed,  is  far  from  agreeable ;  and  as  it  occasions  strong  purgation  ni; 
sometimes  vomiting,  it  is  not  often  prescribed.^ 


PETALA  ROS^  GALLICS. 

Flores  Bosce  ruhrcc ;  Red  Rose  Petals,  Rose  Leaves,  True  Provins  JStm; 
F.  Pitaies  de  Roses  ro^iges,  Roses  de  Provins;  G.  EssigrosenblStUr. 

Botanical  Origin — Rosa  Gallica  L.,  a  low-growing  bush,  wiA 
creeping  rhizome  throwing  up  numerous  stems.    The  wild  form 
single  flowers,  occurs  here  and  there  in  the  warmer  parts  of  ~ 
including  Central  and  Southern  Eussia,  and  Greece ;  also  in  Asia  lE»*j 
Armenia,   and  the   Caucasus.      But  the  plant  passes   into  so  wOfW 
varieties,  and  has  from  a  remote  period  been  so  widely  cultivated,  tWM" 
its  distribution  cannot  be  ascertained  with  any  exactness.     As  a  garf^J" 
plant  it  exists  under  a  multitude  of  forms. 

History — The  use  in  medicine  of  the  rose  dates  from  a  very 
period.     Theophrastus  ^  who  flourished  in  the  4th  and  3rd  centuries 
speaks  of  roses  being  of  many  kinds,  including  some  with  double  flovBl] 
which  were  the  most  fragrant ;  and  he  also  alludes  to  their  use  iB*** 
healing  art.     Succeeding  writers  of  every  age  down  to  a  recent 
have  [discussed  the  virtues  of  the  rose,*  which  however  is  scarcely 
admitted  to  possess  any  special  medicinal  property. 

One  of  the  varieties  of  R,  Gallica  is  the  Provins  Rose,  so  called 
having  been  long  cultivated  at  Provins,^  a  small  town  about  60 
south-east  of  Paris,  where  it  is  said  to  have  been  introduced  from 
East  by  Thibaud  VI.  Count  of  Champagne,  who  died  on  his  return 


^  Johnston  in  his  Travels  in  SoiUhem 
Abyssinia  (1844),  speaking  of  koso,  says  its 
effects  are  *' dreadfully  severe."— ]^v en  in 
Abvssinia,  he  adds,  it  is  harely  tolerated, 
and  if  any  other  remedy  equally  efficient  for 
dislodging  tapeworm  were  to  be  introiluced, 
koso  would  be  soon  abandoned. 

•  It  has  lately  been  found  in  a  (yi/oji-wild 
state  at  Charlwood  in  Surrey. — Secmanns 
Joum,  of  Hot.  ix.  (1871)  273. 

»  Hist.  Plant,  lib.  vi.  r.  6. 

*  Consult  in  particular  the  learned  essay 


of  D'Orbessan  contained  in  his 
hiMoriq\ieSy  ii.  (1768)  297-887. 

*  Koch  {Drndrologie,  i.  1869.  250) 
that  the  rose  originally  cultivated  at 
was  a  Damask'  Rose,  but  that  in  the 
half  of  the  18th  century  its  pla<^6  wi 
by  a  variety  of  /?.  Oallica.    This  seei 
improbable  :    Pomet   (1692)   speaks 
roses  of  Provins  being  **  hantes  en  i 
c'est  h  dire  d'un  rouge  noir,  veloiite . 
tris  nstringentes," — characters  speciaDf 
longing  to  Jt.  Gallica. 
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isades,  A.D.  1254  Be  this  as  it  may,  Provins  became  much 
ed  not  only  for  its  dried  rose-petals,  but  also  for  the  conserve, 
id  honey  of  roses  made  from  them, — compositions  which  were 
I  in  the  light  of  valuable  medicines.^ 

recorded  that  when  in  a,d.  1310,  Philippe  de  Marigny,  arch- 
>f  Sens,  made  a  solemn  entry  into  Provins,  he  was  presented  by 
tbles  of  the  town  with  wine,  spices,  and  Conserve  of  Hoses ;  and 
I  of  dried  roses  and  of  the  conserve  were  not  considered  beneath 
ce  of  Catherine  de  Medicis,  and  of  Henry  IV.* 
find  that  Charles  Estienne,  in  1536,  mentions  both  the  Itos(e 
K  otfora/imnuF,. which  he  says  are  called  Provincicdes,  and  those 
to  the  druggists  as  incamatcc, — the  latter  we  presume  a  pale 
Hosa  ruhece  are  named  as  an  ingredient  of  various  compound 
BS  by  Valerius  Cordus.* 

luction — The  flowers  are  gathered  while  in  bud  and  just 
xpansion,  and  the  petals  are  cut  off  near  the  base,  leaving  the 
iws  attached  to  the  calyx.  They  are  then  carefully  and  rapidly 
•  the  heat  of  a  stove,  and  having  been  gently  sifted  to  remove 
mens,  are  ready  for  sale.  In  some  districts  the  petals  are  dried 
•at  the  drug  thus  produced  is  not  so  nice. 

Sngland,  the  Bed  Bose  is  cultivated  at  Mitcham,  though  now 
the  extent  of  about  10  acres.  It  is  also  grown  for  druggists'  use 
rdshire  and  Derbyshire.  At  Mitcham,  it  is  now  called  Danuuk 
ich  is  by  no  means  a  correct  nama  The  English  dried  roses 
id  a  high  price. 

•e  is  a  much  more  extensive  cultivation  of  tliis  rose  on  the 
It  at  Wassenaar  and  Noordwijk  in  Holland ;  in  the  vicinity  of 
^  and  Nuremberg  in  Germany,  and  in  the  villages  round  Paiis 
ons.  Roses  are  still,  we  believe,  grown  for  medicinal  use  at 
,  but  are  no  longer  held  in  great  esteem. 

e  appears  to  be  a  considerable  production  of  dried  roees  in 
adging  from  the  fact  that  in  the  year  1871-72,  1163  cwt  were 
I  from  the  Persian  Gulf  to  Bombay.* 

cription — The  petals  adhere  together  loosely  in  the  form  of 
nes,  or  are  more  or  less  crumpled  and  separate.  When  well 
d,  they  are  crisp  and  dry,  with  a  velvety  surface  of  an  intense 
crimson,  a  delicious  rosy  odour,  and  a  mildly  astringent  taste. 
ite  basal  portion  of  the  petals  should  be  nearly  absent  For 
the  confection,  the  petals  are  required  in  a  fresh  state. 

mical  Composition — Bed  rose  petals  impart  to  ether,  without 
leir  colour,  a  soft  yellow  substance,  which  is  a  mixture  of  a  solid 
QuercUrin,  Filhol  has  shown  (18G4)  that  it  is  tlie  latter  body, 
tannic  acid,  of  which  the  petals  contain  but  a  trace,  that  pro- 
B  dark  greenish  precipitate  with  ferric  salts.  The  same  chemist 
I  the  petals  20  per  cent.  (?)  of  glucose  which,  together  with 


dti  DrogufM,  1694,  part  i.  '  St«phannt    (Carolas),    7>r    re   karUnMi 

libfllus,  Paris,  1586,  29.  (in  Bnt  Mqil) 
JJgendtM,  ntrumlis  ei  traditionji  *  Disptnmtorium,  1548.  39.  52. 

€i  4g  la  BrUt  Paris,  I860.  *  StaUmaU  of  tht  Trade  and  Kavigatian 

of  the  Presidency  vf  Bombay  for  1871-72. 
pt  ii  48. 
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colouring  matter  and  gallic  acid,  is  extracted  by  alcohol  after  exhaustioD 
by  ether.  According  to  Bochleder  (1867),  the  gallic  acid  in  red  roses  ii 
accompanied  by  quercitannic  acid. 

The  colouring  matter  which  is  so  striking  a  constituent  of  the  petals 
has  not  yet  been  isolated  and  studied  in  a  satisfactory  manner.^  Ai 
infusion  of  the  petals  is  pale  red,  but  becomes  immediately  of  a  deep 
and  brilliant  crimson  if  we  add  to  it  an  acid,  such  as  sulphuric,  hydio- 
chloric,  acetic,  oxalic,  or  tartaric.  An  cdkali  changes  the  pale  red,  or  tk 
deep  crimson  in  the  case  of  the  acidulated  infusion,  to  bright  greea 

Uses — ^An  infusion  of  red  rose  petals,  acidulated  with  sa^horie 
acid  and  slightly  sweetened,  is  a  very  common  and  agreeable  vehick  fcr 
some  other  medicines.  The  confection  made  by  beating  up  the  petak 
with  sugar,  is  also  in  use. 

PETALA  ROS^  CENTIFOLI-ffi. 

Florea  rosce pallid€c]v,  incamatce;  Provence  Rose^  Coibbage  Bote; 
F.  Pitales  de  Roses  pdZes;  G.  Centi/olienrosen. 

Botanical  Origin — Bosa  centifolia  L. — ^This  rose  grows  in  a  wfli 
state  and  with  single  flowers  in  the  eastern  part  of  the  Caucasus.*   Cat 
tivated  and  with  flowers  more  or  less  double,  it  is  found  under  an  infin^j 
of  varieties  in  all  the  temperate  regions  of  the  globe.     The 
variety  which  is  grown  in  England  for  medicinal  use,  is  known 
English  gardens  as  the  Cabbage  Rose,  but  other  varieties  are  cultii 
for  similar  purposes  on  the  Continent. 

R.  centifolia  L.  is  very  closely  allied  to  R.  Gallica  L. ;  though 
maintains  the  two  species,  there  are  other  botanists  who  regard  them  Ml 
but  one.     The  rose  cultivated  at  Puteaux  near  Paris  for  druggists'  W 
and  hence  called  Rose  de  Puteaux,  is  the  Roscc  hifera  of  Bedout^  pl*cel 
by  De  Candolle  though  doubtfully  under  R.  Darnascena. 

History — We   are   unable   to   trace  the  history  of  the  partictttol 
variety  of  rose  under  notice.     That  it  is  not  of  recent  origin,  seei*] 
evident  from  its  occurrence  chiefly  in  old  gardens.     The  Rosa  pallida 
the  older  English  writers  on  drugs  ^  was  called  Damusk  Rose,  but 
name  is  now  applied  at  Mitcham  to  Rosa  Gallica  L.,  which  has  veiff] 
deep-coloured  flowers. 

Production — The  Cabbage  Pose  is  cultivated  in  England  to  a  Yiif\ 
small  extent,  rose  water  which  is  made  from  its  flowers,  being  procurtlfcl 
of  better  quality  and  at  a  lower  cost  in  other  countries,  especially  in  tbl 
south  of  France.  At  Mitcham,  whence  the  London  di*uggists  have  lonj 
been  supplied,  there  are  now  (1873)  only  about  8  acres  planted  withtto' 
rose,  but  a  supply  is  also  derived  from  the  market  gardens  of  PutMJi' 
Hammersmith  and  Fulham. 

Description — The  Cabbage  Pose  is  supplied  to  the  druggists  in  tto 
fresh  state,  full  blown,  and  picked  ofif  close  below  the  calyx.  A  complete' 
ilescription  is  scarcely  required :  we  need  only  say  that  it  is  a  large  and 
very  double  rose,  of  a  beautiful  pink  colour  and  of  delicious  odour.  Tta 
calyx  is  covered  with  short  setse  tipped  with  a  fragrant,  brown. 


I 

*  Sec  liowerer  a  paper  by  Filhol  in  Jmim,  -  Boissier,  Flora  OrientaliM,  ii.  (1S72)  €71  ■ 

dc  Pfiarm.  xxxviiL  (1860)  21 ;  also  Gmelin,  •  As  Dale,  PkarmacQloaia,  1695.  416. 

Chemistry,  xvi.  (1864)  622. 
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letion.    The  petals  are  thin  and  delicate  (not  thick  and  leathery  as  in 
\  Tea  Roaes),  and  turn  brown  on  drying. 

In  making  rose  water,  it  is  the  custom  in  some  laboratories  to  strip  the 
tils  from  the  calyx  and  to  reject  the  latter ;  in  others,  the  roses  are 
(tilled  entire,  and  so  far  as  we  have  observed,  with  equally  good  result. 

Chemical  Composition — In  a  chemical  point  of  view,  the  petals  of 
tenti/olia  agree  with  those  of  H,  Gallica,  even  as  to  the  colouring 
liter.  Enz  in  1867  obtained  from  the  former,  malic  and  tartaric  acid, 
min,  fat,  resin,  and  sugar. 

In  the  distillation  of  large  quantities  of  the  flowers,  a  little  essential  oil 
obtained.  It  is  a  butyraceous  substance,  of  weak  rose-like,  but  not  very 
■^eable  odour.  It  contains  a  large  proportion  of  inodorous  stearoptene. 
r  further  particulars  see  remarks  under  the  head  Attar  of  Hose,  p.  235. 

Uses — Cabbage  roses  are  now  scarcely  employed  in  pharmacy  for 
r  other  purpose  than  making  rose  water.  A  syrup  used  to  be  prepared 
m  them,  which  was  esteemed  a  mild  laxative. 


OLEUM  ROS/E. 
Attar  or  Otto^  of  Base,  Rose  Oil ;  F.  Essence  de  Roses  ;  G.  RosenoL 

Botanical  Origin — Rosa  Damascena  Miller,  var. — This  is  the  rose 
kivated  in  Turkey  for  the  production  of  attar  of  rose;  it  is  a  tall 
rub  with  semi-double,  light-red  (rarely  white)  flowers,  of  moderate 
e;  produced  several  on  a  branch,  though  not  in  clusters.  Living 
ii*ifn<*im  sent  by  Baur^  which  flowered  at  Tubingen,  were  examined  by 

Ton  Mohl  and  named  as  above.^ 

£  Damascena  is  unknown  in  a  wild  state.  Koch  ^  asserts  that  it  was 
mgbt  in  remote  times  to  Southern  Italy,  whence  it  spread  northward. 

History — Much  as  roses  were  prized  by  the  ancients,  no  preparation 
eh  as  rose  water  or  attar  of  rose  was  obtained  from  them.  The  liquid 
It  bore  the  name  of  Rose  Oil  (ooBiyov  IXaioy),  is  stated  by  Dioscorides  ^ 
be  a  fatty  oil  in  which  roses  have  been  steeped.  In  Europe  a  similar 
l|)aration  was  in  use  down  to  the  last  century.  Oleum  ros(trum,  ro'tatum 
Tomceum,  signifying  an  infusion  of  roses  in  olive  oil.*^ 

The  first  allusion  to  the  distillation  of  roses  we  have  met  with,  is  in 
e  writings  of  Joannes  Actuarius,^  who  was  physician  to  the  Greek 
■perors  at  Constantinople  towards  the  close  of  the  13th  centur}'.  I\o.<o 
ilcr  was  distiUed'  at  an  early  date  in  Persia ;  and  Nisibin,  a  town 
Ktli*west  of  Mosul,  was  famous  for  it  in  the  14th  centurv'.^ 

Kimpfer  speaks  •  with  admiration  of  the  roses  he  saw  at  Shiraz 
!tt83-4),  and  says  that  the  water  distilled  from  them  is  ex})orted  to 
tter  piJts  of  Persia,  as  well  as  to  all  India  ;  and  he  adds  ns  a  singular 
ki,  that  there  separates  from  it,  a  certain  fat  like  butter,  called  .AV/r 

'  i<tor  or  Otto  it  from  the  word  iVr  sig-  •  Wiggors    u.    Ilu^iomann,    Jahr'-^^Uri^hf 

l^iBjt  ptrjume  or  oiUmr;  the  oil  is  calliMl  for  1867.  350. 

I  Tirkuh  Itr-yAffki  Le.  Pfrjumc-oil,  aiid  «  Ikndrvli^ijif,  i.  (1$69)  250. 

^Gkwml-if^hi  Le.  Ro>%f'inK  ^  XAh.  i.  c.  53. 

•a   liTing  pUnt  followed  by  excrllent  •  As  inthe  Z^'ii*/f.H /Vmnmio'/JtfMiof  17-1. 

rtiffiiin  ii|«cimens  has  been  kindly  given  ^  *' .  .  .  .  stillutitii  ri>Marum  lit|uoris  lil>ni 

Wthj  I>r.  IWnr  of  Blanbeuren,  the  father  una."— />^  Mcfhoil,>  MnUwU^  lil».  v.  c.  4. 

fyof  Dr.  Bftor  of  ConttAOtinople,  but  it  *  Wnjaq--  tClhi  IMuuUth^  trud.  i»ar  Dcfn*- 

ft  ftot  j«t  flowered  (29  July  1S73).~D.  li.  mtry,  il  (1854)  14o. 

»  AmoenUaUs,  1712.  573. 
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gyl  of  the  most  exquisite  odour,  and  more  valuable  even  than  gold 
commerce  to  India,  though  much  declining,  still  exists  ;  and  in  the 
1872-73,  20,100  gallons  of  rose  water,  valued  at  35,178  rupees  (£3, 
were  imported  into  Bombay  from  the  Persian  Gul£^ 

Eose  water  was  much  used  in  Europe  during  the  middle  ages,  Ix 
cookery  and  at  table.  In  some  parts  of  France,  vassals  were  com] 
to  furnish  to  their  lords  so  many  bushels  of  roses,  which  were  cona 
in  the  distillation  of  rose  water.^ 

The  fact  that  a  butyraceous  oil  of  delicious  fragrance  is  sepc 
firom  rose  water,  was  noticed  by  Geronimo  Rossi  ^  of  Bavenna  in 
and  by  Giovanni  Battista  Porta  *  of  Naples  in  1589 :  the  latter  i 
work  on  distillation  says — "  Omnium  difficillimse  extractionis  est 
rum  oleum  atque  in  minima  quantitate  sed  suavissimi  odoris.'** 
oil  was  also  known  to  the  apothecaries  of  Germany  of  the  17th  cei 
and  is  quoted  in  ofl&cial  drug- tariffs  as  early  as  1614*  In  Pomet's 
(1694)  it  was  sold  in  Paris,  though,  on  account  of  its  high  price,  oi 
very  small  quantity.  The  mention  of  it  by  Homberg  ^  in  1700,  ai 
a  memoir  by  Aublet^  (1775)  respecting  the  distillation  of  roses  ii 
Isle  of  France,  shows  that  the  French  perfumers  of  the  last  ce 
were  not  unacquainted  witb  tioie  rose  oil,  but  that  it  was  a  rare  and 
costly  article. 

The  history  of  the  discovery  of  the  essence  in  India,  is  the  subji 
an  interesting  and  learned  pamphlet  by  Langlfes,®  published  in  1804 
tells  on  the  authority  of  oriental  writers,  how  on  the  occasion  o 
marriage  of  the  Mogul  emperor  Jehan  Ghir  with  Nur-jehan,  A.D.  \ 
a  canal  in  the  garden  of  the  palace  was  filled  with  rose  water,  and 
the  princess  observing  a  certain  scum  on  the  surface,  caused  it  to  be 
lected  and  found  it  of  admirable  fragrance,  on  which  account  it  reo 
the  name  of  Atar-jelmiighiri,  i.e.  perfume  of  Jelmn  Ghir.  In  later  t 
Polier  ^^  has  shown  that  rose  oil  is  prepared  in  India  by  simple  d 
lation  of  the  flowers  with  water.  But  this  Indian  oil  has  never 
imported  into  Europe  as  an  article  of  trade. 

As  already  stated,  the  supplies  at  present  come  from  EuK 
Turkey ;  but  at  what  period  the  cultivation  of  the  rose  and  manufi 
of  its  oil  were  there  introduced,  is  a  question  on  which  we  are  qui 
the  dark.  There  is  no  mention  of  attar  in  the  account  given  by  Sav. 
in  1750  of  the  trade  of  Constantinople  and  Smyrna. 

In  English  commerce,  attar  of  rose  was  scarcely  known  imti 
commencement  of  the  present  century.  It  was  first  included  \\ 
British  Tariff  in  1809,  when  the  duty  levied  on  it  was  lOs.  per  o 
In  1813,  the  duty  was  raised  to  lis.  10^. ;  in  1819  it  was  G^.,  ai 
1828,  25.  per  ounce.  In  1832  it  was  lowered  to  I5.  4d.  per  lb.,  in 
to  Is.,  and  in  1860  it  was  altogether  removed.^- 

*  Statement  of  the  Trade  and  Navigation  '  Observations  sur  les  hniles  des  pit 
of  the  Presidency  of  Bomlxnj  far  1872-73,  Mim.  de  VAcad.  Roy.  drs  Scicneen,  170 
part  ii.  52.                                                                   ^  Hist  des  Plantes  de  la  Guianefn 

'  Lc  Grand  d'Aussy,  Ilisf.  de  la  vie  priv^r      ii.,  Memoires,  p.  125. 
des  FranfoiSt  ii.  (1815)  250.  **  Ikcherehcs  sur  la  ddcauvnie  de  T 

*  Hieronymi  Rubei  l^v.  De  Destillationey       dc  Hose,  Paris,  1804. 

Ravennae,  1582.  102.  ^^  Asiafick  Researches,  I  (1788)  SSS 

•*  Afagia;  Naturalis  lihri  xx.,  Neap.  1589.  "  Diet,  de  Commerce^  iv.  648, 

188.  ^'  Information:  obligingly  coxnmii] 

*  Dc  Distillaticme,  Rom.  (1608)  75.  by  Mr.  Seldon  of  the  Stet&tical  Oific* 
^  As  that  printed  at  Giessen,  referred  to  Custom  House. 

at  p.  77,  note  5. 
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ftfchinK  a  file  of  the  London  Price  Current^  the  first  mention  of 
Bo$e  **  is  in  1813,  from  which  year  it  is  regularly  quoted.  The 
bond)  from  1813  to  1815,  varied  from  £3  to  £5  5a  per  ounce, 
iest  notice  of  an  importation  is  under  date  1-8  July,  1813, 
y  was  paid  on  232  ounces,  shipped  from  Smyrna. 

action — The  chief  locality  for  attar  of  rose,  and  that  by  which 
commerce  is  almost  exclusively  supplied^  is  a  small  tract  of 
n  the  southern  side  of  the  Balkan  mountains  in  the  Turkish 
of  Bumelia.  The  principal  seat  of  the  trade  is  the  town  of 
in  the  fine  vaDey  of  the  Tunja.  The  other  important  districts 
of  Philippopoli,  Eski  Zaghra,  Teni  Zaghra  and  Tchirpan,  which 
anlik  were  estimated  in  1859  to  include  140  villages,  having 
Is. 

>8e  is  cultivated  by  Bulgarian  and  Turkish  peasants  in  gardens 
fields,  in  which  it  is  planted  in  rows  as  hedges,  3  to  4  feet  high, 
localities  are  those  occupying  southern  or  south-eastern  slopes. 
ns  in  high  mountainous  situations  generally  yield  less,  and  the 
i  quality  that  easily  congeals.  The  flowers  attain  perfection  in 
I  May,  and  are  gathered  before  sunrise ;  those  not  wanted  for 
e  use  are  spread  out  in  cellars,  but  are  always  used  for  distilling 
day.  The  apparatus  is  a  copper  still  of  the  simplest  descrip- 
lected  with  a  straight  tin  tube,  cooled  by  being  passed  through 
by  a  stream  of  water.  The  charge  for  a  still  is  25  to  50  lt>.  of 
m  which  the  calyces  are  not'  removed.  The  first  runnings  are 
to  the  still;  the  second  portion  which  is  received  in  glass 
kept  at  a  temperature  not  lower  than  15**  C.  (60°  F.)  for  a  day  or 
which  time  most  of  the  oil,  bright  and  fluid,  will  have  rison 
irface.  From  this,  it  is  skimmed  ofi*  by  means  of  a  small  tin 
eiving  a  fine  orifice,  and  provided  with  a  long  handle.  There  are 
everal  stills  together. 

>roduce  is  extremely  variable.  According  to  Baur,*  whose  in- 
account  of  attar  of  rose  is  that  of  an  eye-witness,  it  may  be 
rerage  0*04  per  cent.  Another  authority  estimates  the  average 
)*037  per  cent 

larvest  during  the  five  years  1867-71  was  reckoned  to  average 
t  below  400,000  metirah^  or  4,2261b.  avoirdupois;  that  of 
ich  was  good,  was  estimated  at  500,000  mtticahy  value  about 

t  are  cidtivated  to  a  considerable  extent  about  Grasse,  Cannes 
in  the  south  of  France  ;  and  besides  much  rose  water,  which 
f  exported  to  England,  a  little  oil  is  produced.  The  latter, 
mmands  a  high  price,  fuses  less  easily  than  the  Turkish. 
^  is  a  large  ciiltivation  of  the  rose  for  the  purpose  of  making  rose 
d  attar,  at  Ghazipur  on  the  Ganges,  Lahore,  Amritsar  and  other 
I  India,  but  the  produce  is  wholly  consumed  in  the  country. 
ies  thus  cultivated  is  stated  by  Brandis  *  to  l)e  ii.  Damasceua. 
Fayum,  south-west  of  Cairo,  supplies  the  great  demand  of 
r  rose  vinegar  and  rose  water. 

fakrhtwM/.  Pharm.  xxy\1  {I ^^7);  '  CoMular  H^ports  prrv^nU'i  to   Farlia- 

tm.  is.  (186B)  2S6.  Mm/,  Ang.  1873.  1090. 

IT  ReporU  freaenffd  to  Parlia-  *  FareM    Flom     of    Stfrih-^rrttem     and 

,  1973.— The  miiuai,  mukai  or  CaUrai  India,  li$74.  200. 

]iiil  to  About  8  dwt  troy. 
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Tunis  has  also  some  celebrity  for  similar  products,  which  howem 
do  not  reach  Europe.  A  recent  traveller  ^  states  that  the  rose  gron 
there,  and  from  which  attar  is  obtained,  is  Rosa  canina  L,  wMdi  i 
extremely  fragrant;  30  lb.  of  the  flowers  afford  about  1|  dndm^ 
worth  15s. 

The  butyraceous  oil  which  may  be  collected  in  distilling  loeei  ■ 
England  for  rose  water  is  of  no  value  as  a  perfume. 

Description — Oil  of  rose  is  a  light-yellow  liquid,  of  sp.  gr.  0*87  k 
0*89.     By  a  reduction  of  temperature,  it  concretes  owing  to  the  s^ufr 
tion  of  light,   brilliant,  platy  crystals   of  a  stearoptene,  the  popoh 
tion  of  which  differs  with  the  country  in  which  the  roses  have 
grown,  the  state  of  the  weather  during  which  the  flowers  were 
and  other  circumstances  less   well   ascertained.      The    oil    p 
in  Turkey  solidifies,  according  to  Baur,  at  from  11  to  16*  C.    In 
experiments  made  by  one  of  us  ^  in  1859,  the  fusing  point  of 
Turkish  attar  was  found  to  vary  from  16  to  18**  0. ;  that  of  a 
from  India  was  20°  C. ;  of  oil  distUled  in  the  south  of  France,  21  to  23* 
of  an  oil  produced  in  Paris,  29°  C.  ;  of  oil  obtained  in  distilling  roeei 
rose  water  in  London,  30  to  32°  C. 

From  these  data,  it  appears  that  a  cool  northern  climate  is 
conducive  to  the  production  of  a  highly  odorous  oil ;  and  even  i 
Turkey,  experience  shows  that  the  oil  of  the  mountain  districts,  holdi 
larger  proportion  of  stearoptene  than  that  of  the  lowlands. 

Turkish  oil  of  rose  is  stated  by  Baur  to  deviate  a  ray  of  po! 
light  4°  to  the  right,  when  examined  in  a  column  of  100  mm.    The 
from  English  roses  which  we  examined,  exhibited  no  rotation. 

Chemical  Composition — Eose  oil  is  a  mixture  of  a  liquid 
stituent  containing  oxygen,  to  which  it  owes  its  perfume,  and  the 
hydrocarbon  or  stearoptene  already  mentioned,  which  is  entirely  derth 
tute  of  odour.  The  proportion  which  these  bodies  bear  to  each  other 
cannot  be  exactly  determined,  but  is  certainly  extremely  variaWft 
From  the  Turkish  oil,  it  may  be  obtained  to  the  extent  of  18  per  ceal*' 
and  from  French  and  English  to  35,  42,  60  or  even  68  per  cent. 

Though  the  stearoptene  can  be  entirely  freed  from  the  oxy<»enatel 
oil,  no  method  is  known  for  the  complete  isolation  of  the  latter,  il 
obtained  by  Gladstone,^  it  had  a  sp.  gr.  of  0*881  and  a  boilintT^  point  of 
216°  C. 

With  regard  to  the  stearoptene  of  rose  oil,  the  analyses  of  Theodon 
de  Saussure  (1820)  and  Blanchet  (1833),  long  since  showed  its  com- 
position to  accord  with  the  formula  C"H-".  The  experiments  of  one  d 
us*  confirm  this  striking  fact,  which  assigns  to  the  stearoptene  ii 
question  a  very  exceptional  place  among  the  hydrocarbons  of  volatik 
oils,  all  of  wliich  are  less  rich  in  hydrogen. 

liose  stearoptene  separates  when  attar  of  rose  is  mixed  mth  spirit  d 
wine.  We  have  isolated  it  also  from  oil  obtained  from  Mitcham  rose^ 
by  dissolving  the  oil  in  chloroform  and  precipitating  with  spirit  of  xdat 
the  process  being  several  times  repeated.     The  stearoptene  was  lastlj 

I  Voii  Maltzaii,  Kchc  imicn  llajait-ihiftoi       504—509  ;  Wittstein's  Vk rttljahressckr.  /l 
Tnnifi  und  7'ripolis,  Leipzij^,  1870.  ^frakt.  Pharm.  ix.  (1860)  55. 

'•  Hanbury,  rhamu  Journ.  xviii.  (185D)  ^  jo^i^n.  of  Chan.  Soc,,  x.  (1872)  12. 

*  FlUckiger,  Pharm,  Jout-n.  x.  (1««9)  14* 
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ed  for  some  days  at  100"*  C. ;  thus  obtained,  it  is  inodorous,  but 
ited  evolves  an  offensive  smell  like  that  of  heated  wax  or  fat 
3.  it  melts;  at  \b(fG,  vapours  are  evolved  ;  at  272** C.  it  begins 
x)n  after  which  it  turns  brown  and  then  blackish.  Stains  of 
>ptene  on  paper,  do  not  disappear  by  the  heat  of  the  water-bath 
apse  of  some  days. 

itiously  melted  by  the  warmth  of  the  sun,  the  stearoptene  forms 
ig  microscopic  crystals  of  very  peculiar  shape.  Most  of  them 
form  of  truncated  hexahedral  pyramids,  not  however  belonging 
^mbohedric  system,  as  the  angles  are  evidently  not  equal ;  many 
are  oddly  curved,  thus  ^,  Examined  under  the  polarizing 
[>e,  these  crystals  from  their  refractive  power  make  a  brilliant 

stearoptene  is  a  very  stable  body,  yet  by  boiling  it  for  some 
I  fuming  nitric  acid,  it  is  slowly  dissolved,  and  converted  into 
tcids  of  the  homologous  series  of  fatty  acids,  and  into  oxalic 
rhaps  likewise  partly  into  fumaric  acid.  Among  the  former, 
ted  butyric  and  valerianic.  The  chief  product  is  however 
icid,  which  we  obtained  in  pure  crystals,  showing  all  the  well- 
actions. 

ame  products  are  obtained  even  much  easier,  by  treating  paraffin 
ic  acid ;  it  yields  however  less  of  succinic  acid.  The  general 
r  and  appearance  of  paraffin  is  in  fact  nearly  the  same  as  that 
earoptene.     But  what  is  called  paraffin^  is  by  no  means  always 

the  same  body,  but  rather  a  series  of  extremely  similar 
x>ns,  the  separation   of  which   has   not  yet  been  thoroughly 

Tliey  may  as  well  answer  to  the  formula  C"H^+^  as  to  that 
litherto,  namely  C"H*"  (n  being  usually  supposed  equal  to  20). 

consideration  applying  to  rose  stearoptene,  the  above-mentioned 

results  can  be  regarded  as  in  acconlance  with  either  of  these 

usion  point  of  the  different  kinds  of  paraffin  generally  ranges 
to  60''  C,  yet  one  sort  from  the  bituminous  shale  of  Autun, 
and  examined  by  Laurent,^  melts  at  33''  C,  and  in  this  respect 
ith  our  stearoptene.  It  is  therefore  probable  that  the  latter 
[)elongs  to  the  paraffin  series. 

tnerce — Formerly  attar  of  rose  came  into  commerce  by  way  of 
it  is  now  shipped  from  Constantinople.  From  the  interior,  it 
orted  in  flattened  round  tin  bottles  called  kunhimas,  holding 
)  10  Itx,  which  are  sewed  up  in  white  woollen  cloth.  These 
s  reach  this  country,  but  more  commonly  the  attar  is  transferred 
ntinople  to  small  white  glass  bottles,  ornamented  with  gilding, 
from  Germany. 

— Attar  of  rose  is  of  no  medicinal  importance,  but  8er\'es 
Uy  as  a  scent  for  ointments.  Kose  water  is  sometimes  made 
^Qt  is  not  so  good  as  that  distilled  from  the  flowers.  Attar  is 
?d  in  i>erfumer}',  but  still  more  in  the  scenting  of  snuff. 

teration — No  drug  is  more  subject  than  attar  of  rose  to 
ion,  which  is  principally  effected  by  the  adtlition  of  the  volatile 
Indian  grass,  Andropogon  Schananthiis  L.     This  oil,  which  is 

1  Ann.  de  Chim.  et  dt  Phifs.,  lir.  (1883)  394. 
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called  in  Turkish  Idris  ydghi,  and  also  JEntersheth,  and  is  more  or  kn 
known  to  Europeans  as  Oeranium  Oil,  is  imported  into  Turkey  for  Ai 
express  purpose,  and  even  submitted  to  a  sort  of  purification  beioii 
being  used.^  It  was  formerly  added  to  the  attar  only  in  ConstaptJnoA 
but  now  the  mixing  takes  place  at  the  seat  of  the  manufacture,  an 
said  that  in  many  places,  the  roses  are  absolutely  sprinkled  urSki 
before  being  placed  in  the  still.  As  grass  oil  does  not  solidify  If 
cold,  its  admixture  with  rose  oil  renders  the  latter  less  dispoiel  fc 
crystallize.  Hence  arises  a  preference  among  the  dealers  in  Turkey  fej 
attar  of  the  mountain  districts,  which,  having  a  good  pioportioi 
stearoptene,  will  bear  the  larger  dilution  with  grass  oil  without  it] 
tendency  to  crystallize  becoming  suspiciously  small  Thus^  m  lii| 
circular  of  a  commercial  house  of  Constantinople,  dated  from  Eiadi( 
occur  the  phrases — *'  JSxtra  strong  oil,'' — **  Oood  strong  congealing  «t*— 
"  Strong  good  freezing  oil " ; — while  the  3rd  quality  of  attcur  is  spokei4] 
as  a  ''  not  congealing  oiV  The  same  circular  states  the  belief  of 
writers,  that  in  the  season  in  which  they  wrote,  *'  not  a  single  rndkal 
unadulterated  oil  "  would  be  sent  away. 

The  chief  criteria,  according  to  Baur,  for  the  purity  of  row 
are : — 1.  Temperature  ai  which  crgstallization  takes  place :  a  good 
should  congeal  well  in  five  minutes  at  a  temperature  of  12*5*  C.  (65* 
2.  Manner  of  crystallizing. — The   crystals   should   be   light, 
shining  plates,  filling  the  whole  liquid.     Spermaceti,  wluch  has 
sometimes  used  to  replace  the  stearoptene,  is  liable  to  settle  down  nj 
solid  cake,  and  is  easily  recognizable.    Furthermore,  it  melts  at  5(f  ^ 
and  so  do  most  varieties  of  paraffin.     The  microscopic  crystak  of 
latter  are  somewhat  similar  to  those  of  rose  stearoptene,  yet  they 
be  distinguished  by  an  attentive  comparative  examination. 


FRUCTUS  ROS^  CANINiE. 

Cynoshata  ;  Fruit  of  the  Dog-rose,  Hips;  F.  Fruits  de  Cynorrhodo%; 

G.  Hagebutten. 

Botanical  Origin — Rosa  canina  L.,  a  bush  often  10  to  12  feethi^^ 
found  in  hedges  and  thickets  tliroughout  Europe  except  Lapland  m 
Finland,  and  reacliing  the  Canaiy  Islands,  Northern  Africa,  Persia  ail 
Siberia ;  universally  dispersed  throughout  the  British  Islands.* 

History — The  fruits  of  the  wild  rose,  including  other  species  beads 
R  canina  L,  have  a  scanty,  orange,  acid,  edible  pulp,  on  account  el 
which  they  were  collected  iu  ancient  times  when  garden  fhiits  were  fe* 
and  scarce.     Galen  ^  mentions  tlieiii  as  gathered  by  country  people  i 
liis   day,  as    they  still  are  in   Europe.     Gerarde  in  the  ICth  ceni 
remarks  that  the  fruit  when  ripe — "  maketh  most  pleasant  meats 
banqueting  dishes,  as  tarts  and  such  like."     Though  the  pulp  of 
preserved  ^\'itll  sugar  which  is  here  alluded  to,  is  no  longer  brought 

*  F()ri>artioulars,  see  I5aur(p.  235.  uotel^.  In  the  Amur  country   a  much  Uigrr 

-  Baker,  Journ.  of  Linn.   Soc.   Hot.   xi.  better  fruit  is   affonled    by    JL    aekui 

(1869)  22().  Jiindl.  audit,  cinnamoniea  L. — MaxiiiMMi^. 

'  Ik  AUnirntnruiii  uicaltaiibm,  ii.  c.  14.  rrimltia:  Florcc  Amurtnsis,  1S59,  100.  tfll 
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t,  at  least  in  thi  s<  itry,^  it  retains  a  place  in  pharmacy  as  a  useful 
dient  of  pill-o      es      d  electuaries. 

Ascription — Tbe  fruit  of  a  rose  consists  of  the  hottle-shaped  calyx, 
me  dilated  and  succulent  hy  growth,  and  sometimes  crowned  with 
ify  segments,  enclosing  numerous  dry  carpels  or  acheues,  containing 
;  one  exalbuminous  seed.  The  fruit  of  R,  canina  called  a  hip,  is  ovoid, 
tt  f  of  an  inch  long,  with  a  smooth,  red,  shining  surface.  It  is  of  a 
le,  fleshy  texture,  becoming  on  maturity,  especially  after  frost,  soft 
pulpj,  the  pulp  within  the  shining  skin  being  of  an  orange  colour, 
of  an  agreeable  sweetish  subacid  taste.  The  large  interior  cavity 
ains  numerous,  hard  achenes,  which  as  well  as  the  walls  of  the 
ler,  are  covered  with  strong  short  hairs. 

For  medicinal  use,  the  only  part  required  is  the  soft  orange  pulp, 
di  is  separated  by  rubbing  it  through  a  hair  sieve. 

Microscopic  Structure — The  epidermis  of  the  fruit  is  made  up  of 
Imr  cells  containing  red  granules,  which  are  much  more  abundant  in 
pulp.  The  latter,  as  usual  in  many  ripe  fruits,  consists  of  isolated 
I  DO  longer  forming  a  coherent  tissue.  Besides  these  cells,  there 
T  small  fibro-vascular  bundles.  Some  of  the  cells  enclose  tufted 
tmls  of  oxalate  of  calcium;  most  of  them  however  are  loaded  with  red 
iiles,  either  globular  or  somewhat  elongated.  They  assume  a  bluish 
(m  addition  of  perchloride  of  iron,  and  are  turned  blackish  by  iodine, 
latter  coloration  reminds  one  of  that  assumed  by  starch  granules 
9*  similar  circumstances ;  yet,  on  addition  of  a  very  dilute  solution 
dine,  the  granules  always  exhibit  a  blackish,  not  a  blue  tint,  so  that 
are  not  to  be  considered  as  starch  granules.  The  hairs  of  the  pulp 
ormed  of  a  single,  thick-walled  cell,  straight  or  sometimes  a  Ottle 
ced. 

*hemical  Composition — ^The  pulp  examined  by  Biltz  (1S24)  was 
1  to  afford  nearly  3  per  cent,  of  citric  acid,  7*7  of  malic  acid, 
lea  citrates,  malates  and  mineral  salts,  25  per  cent  of  gum,  and  30 
icrystallizable  sugar. 

Ises — Hips  are  employed  solely  on  account  of  their  pulp,  which 
d  with  twice  its  weight  of  sugar,  constitutes  the  Conftctio  Rows 
wr  of  pharmacy. 


SEMEN  CYDONI^. 

%nee    Seeds,   Quince   Pips;    F.    Si-mcnees  ou    Pepijis  de   Coings; 

G.   Quittensamcn, 

lotanical  Origin — Pirus  Cydonia  L  {Cydonia  vulgaris  Pers.),  the 
:e  tree,  is  supposed  to  be  a  true  native  of  Western  Asia,  from  the 
a&ian  provinces  of  Russia  to  the  Hindu  Kush  ninge  in  Northern 
L  But  it  is  now  apparently  wild  also,  in  many  of  the  countries 
b  surround  the  ^lediterrancan  basin. 

Q  a  cultivated  state,  it  flourishes  throughout  temperate  £uro]>e,  but 
•  more  productive  in  southern  tbin  in  northeni  regions.  Quinces 
i  in  the  south  of  England,  but  not  in  Scotland. 

*  la  SwitMrland  and  Alsace  a  rery  a^eeable  confiture  uf  hips  is  Mill  in  use. 
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History — The  quince  was  held  in  high  esteem  by  the  andenta,  ib 
considered  it  an  emblem  of  happiness  and  fertility ;  and  as  snob,  it  m 
dedicated  to  Venus,  whose  temples  it  waB  used  to  decorate.  8(W 
antiquarians  maintain  that  quinces  were  the  Golden  Appks  of  tta 
Hesperides. 

Porcius  Cato  in  his  graphic  description  of  the  management  of  s 
Boman  farmhouse,  aUudes  to  the  storing  of  quinces  both  cultiyatedaii 
wild ;  and  there  is  much  other  evidence  to  prove  that  from  an  ei^ 
period  the  quince  was  abundantly  grown  throughout  Italy.  Charlenu^ 
A.D.  812,  enjoined  its  cultivation  in  central  Europe.^  At  whatpeiiod 
was  introduced  into  Britain  is  not  evident,  but  we  have  observed  " 
Baked  Quinces  are  mentioned  among  the  viands  served  at  the  fiunos 
installation  feast  of  Nevill,  archbishop  of  York  in  1466.* 

The  use  of  mucilage  of  quince  seeds  has  come  to  us  thronj^ 
Arabians. 

Description — The  quince  is  a  handsome  fruit  of  a  golden 
in   shape  and  size  resembling  a  pear.     It  has  a  very  agreeable 
powerful  smell,  but  an  austere,  astringent  taste,  so  that  it  is  not  efltatt] 
in  the  raw  state.     In  structure,  it  differs  trom  an  apple  or  a  pear  in  hiTii 
many  seeds  in  each  cell,  instead  of  only  two. 

The  fruit  is,   like  an  apple,  5-celled,  with  each  cell  containing 
double  row  of  closely-packed  seeds,  8  to  14  in  number,  cohering  l^i 
soft  mucilaginous  membrane  with  which  each  is  surrounded.     By 
they  become  hard,  but  remain  agglutinated  as  in  the  celL    The 
have  an  ovoid  or  obconic  form,  rather  flattened  and  3-sided  by  mi 
pressure.    From  the  hilum  at  the  lower  pointed  end,  the  raphe  panel  i 
a  straight  ridge  to  the  opposite  extremity,  which  is  slightly  beaked 
marked  with  a  scar  indicating  the  chalaza.     The  edge  opposite  the 
is  more  or  less  arched,  according  to  the  position  of  the  individnal 
in  the  cell.     The  testa  encloses  two  thick,  veined  cotyledons,  having  I 
straight  radicle  directed  towards  the  hilum. 

Quince  seeds  have  a  mahogany-brown  colour,  and  when  unbrokoi 
simply  mucilaginous  taste.     But  the  kernels  have  the  odour  and  taste i 
bitter  almonds,  and  evolve  hydrocyanic  acid  when  comminuted  and 
with  water. 

Microscopic  Structure — The  epidermis  of  the  seed  consists  ci 
row  of  cylindrical  cells,  the  walls  of  which  swell  up  in  the  presence^ 
water  and  are  dissolved,  so  as  to  yield  an  abundance  of  mucilage. 
process  can  easily  be  observed,  if  thin  sections  of  the  seed  are 
under  glycerin,  which  acts  on  them  but  slowly. 

Chemical  Composition — The  mucilage  of  the  ejudermis  is  pi 
in  such  quantity,  that  the  seed  easily  coagulates  forty  times  its  wdj 
of  water.     By  complete  exhaustion,  the  seeds  afford  about  20  per 
of  dry  mucilage,  having  the  composition  C^-H^^O^^  and  therefore 
spending  with  that  of  linseed.     The  mucilage  of  quince  seeds  contii 
considerable  quantities  of  calcium  salts  and  albuminous  matter,  of  wlA 
it   is   not   easily  deprived.     AVhen   treated  with  nitric  acid,  it  vi 
oxalic  acid.      After  a   short   treatment  with  strong   sulphuric  acid 
is  coloured  blue  by  iodine. 


^  IVrtz,  Monumcnta  Germanicc  historiea, 
Lcgum,  i.  (1835)  187. 


*  Loland,  Dc  rebus  Britannieis  Cc 
vi.  (1774)  6. 
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loe  mucilage  has  but  little  adhesive  power,  and  is  not  thickened 
K.  That  portion  of  it  which  is  reaUy  in  a  state  of  solution  and 
lay  be  separated  by  filtration,  is  precipitable  by  metallic  salts  or 
loL  The  latter  precipitate  after  it  has  been  dried,  is  no  longer 
1  by  water  either  cold  or  warm.    Quince  mucilage  is,  on  the 

0  be  regarded  as  a  soluble  modification  of  cellulose. 

imerce — Quince  seeds  reach  England  from  Hamburg ;  and  are 
ly  quoted  in  Hambui^  price-currents  as  Russian ;  they  are  also 
from  the  South  of  France  and  from  the  Cape  of  Good  Hope. 
3  largely  imported  into  India  from  the  Persian  Gulf,  and  by  land 
ghanistan. 

s — A  decoction  of  quince  seeds  is  occasionally  used  as  a  de- 
external  application  in  skin  complaints.     It  is  also  sometimes 
\  eye-lotions.    Quince  seeds  are  in  general  use  among  the  natives 

1  as  a  demulcent  tonic  and  restorative.  They  have  been  found 
y  Europeans  in  dysentery.  * 
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STYRAX     LIQUIDA. 

Balsamum  Styracis;  Liquid  Storax ;  Y.  Styrax  iiquide ; 

G.  Flilssigtr  Storax. 

mical  Origin  —  Liquidamhar  aricntalis  Miller  (L.  imberbe 
I  handsome,  umbrageous  tree  resembling  a  plane,  growing  to 
ht  of  30  to  -40  feet  or  more,^  and  forming  forests  in  the  extreme 
2stem  part  of  Asia  Minor.  In  this  region  the  tree  occurs  in  the 
of  Sighala  near  Melasso,  about  Budrum  (the  ancient  Halicar- 
ind  Moughla,  also  near  Giova  and  Ullil  in  the  Gulf  of  Giova, 
ly  near  Marmorizza  and  Isgengak  opposite  Khodes.  It  also 
the  valley  of  the  El-Asi  (the  ancient  Orontes),  as  proved  by  a 

I  in  the  Vienna  herbarium,  collected  by  Godel,  Austrian  Consul 
ndretta  In  this  locality  it  was  seen  by  Kotschy  in  1835,  but 
i  for  a  plane.     The  same  traveller  informed  one  of  us  that  he 

it  to  occur  at  Narkislik,  a  village  near  Alexandretta. 
tree  is  not  known  to  grow  in  Cyprus,  Candia,  fihodes,  Kos,  or 

II  any  of  the  Greek  or  Turkish  islands  of  the  Mediterranean.^ 

ory — Two  substances  of  different  origin  have  been  known  from 
period  under  the  name  of  Sti/rax  or  Storax,  namely  the  resin 
r  officinale  L  (p.  246),  and  that  of  Liquidamhar  orientaiis  Miller, 
r  commonly  distinguished  as  Liquid  Storax, 
rdiug  to  Krinos  of  Athens,  wlio  has  carefully  investigated  the 
f  the  drug,'  the  earliest  allusions  to  Liquid  Storax  occur  in  the 

jpood  figure  of  L.  orientalis,  net  points  with  the  American  L.  ttyraciflua  L^ 

»7fM«Pia}i/anim  (3ni  series,  1867)  and  not  with  the  Asiatic  plant.     Kotachy 

has  told  me  that  they  have  certaitUjf  been 

m  old  trees  existing  at  the  convent  planUdy  and  that  no  other  examples  exist  in 

liti  oo  the  north  coast  of  Cyprus,  the  island. — D.  H. 

C  c^  Keophiti  near  Papho,  sptci-  *  Ocpl  Sri^pocof,  8(aTpi/)i)  fcy^iaKe7fafun^, 

ieh  wera  distrihuted  by  Kotschv  iw  'A#qr«s«  1862. 
imUrh€  Ait,  agree  in  all 
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writings  of  Aiitius  and  of  Paulus  ^gineta,^  who  name  both  Storax^ai 
Liquid  Storax  [aivpa^  vypos).  Of  these  Greek  physicians,  who  livd 
respectively  in  the  Gth  and  7th  centuries,  the  second  also  mentions  thi 
resin  of  Zvyia,  which  is  regarded  by  Krinos  as  synonymous  with  tk 
latter  substance.^ 

•  We  find  in  fact  the  term  Sigia  frequently  mentioned  by  EhazesflOlk 
century)  as  signifying  Liquid  Storax.  This  and  other  Arabian  physiciaM 
were  ^o  familiar  with  the  same  substance  under  the  nameof  Jfdi 
(mai/'a)  and  also  knew  how  and  whence  it  was  obtained.* 

A  curious  account  of  the  collecting  of  Liquid  Storax  from  the  tree^yii  j 
and  from  another  tree  called  Slourika,  is  given  in  the  travels  thrw^i 
Asia  Minor  to  Palestine  of  the  Russian  abbot  of  Tver  in  a.d.  1113-11131*1 

The  wide  exportation  and  ancient  use  of  Liquid  Storax  are  very  »• 
markable :  even  in  the  first  century,  as  appears  by  the  author  of4l 
Periplus  of  the  Erythrean  Sea,  Storax,  by  which  term  there  can  be  W 
little  doubt  Liquid  Storax  was  intended,  was  exported  by  the  Red  Sail 
India.  Whether  the  Storax  and  Storax  Isaurica  ofifered  to  the  ChmA] 
of  Rome  under  St.  Silvester,  a.d.  314-335,  by  the  emperor  Constantb^^j 
was  Liquid  Storax  or  the  more  i)recious  resin  of  Sft/ra.c  ojiciiude  L,ir 
point  we  cannot  determine.  That  the  Chinese  used  the  drug  was  a' 
/^nown  to  Garcia  d'Orta  (1535-03) :  Bretschneider^  has  recently 
from  Chinese  sources  that  together  with  olibanum  and  myrrh,  it 
imported  by  the  Arabs  into  China  during  the  Ming  dynasty, 
1368-1628.  This  trade  is  still  carried  on  :  the  drug  is  conveyed 
way  of  the  Red  Sea  to  Bombay,  and  thence  shipped  to  China, 
returns  show  that  the  quantity  thus  exported  from  Bombay  in  the 
1856-57  was  13,3281b.  In  the  time  of  Kiirapfer  (1690-92),  liqi 
Storax  was  one  of  the  most  profitable  articles  of  shipment  to  Japan.' 
Liquid  Storax  is  known  in  the  East,  at  least  in  the  price-currents 
trade  statistics  of  Europeans,  by  the  strange-sounding  name  of 
Mallocs  {Rosa  JIallas,  Ilosuvi  Allocs,  Rosmal),  a  designation  for  it  in 
in  the  time  of  Garcia  d'Oila.  Clusius*^  considered  it  to  be  Arabic,  vl 
however  the  scholars  whom  we  have  consulted  do  not  allow, 
identify  it  with  Rammala,  the  Malay  name  for  Altimjia  cxceha. 

The  botanical  origin  of  Liquid  Storax  was  long  a  peq^lexing  que 
to   pharmacologists.     It  was  correctly  determined  by  Krinos,  but 
information  on  the  subject  ])ul)lished  in  a  Greek  newspaper  in  1841, 
repeated  by  Koste  in  1855,*^  attracted  no  attention  in  AVestem  Ei 
The  question  was  also  investigated  by  one  of  the  authors  of  the  pi 
work,  whose  obsen^ations  to^rether  with  a  figure  of  Liquidamhar  orio 
Miller,  was  published  in  ISc")?.^*^ 


ft  irith'auiix.  Tar.  1507.  -Attii  tetr.  4.  sr-im. 
\.  c.  122  ;  r.  J'lgiiicta,  Ih'  re  m^d.  vii.  20. 

-  Tli<;  foli.i;;*'  of  the  Li<iuidamlMir  iiiurli 
resembles  that  of  tin*  cuiiiinon  maple  (v4a/' 
i'limjhfitiu:  \^.)  ;  ht'iice  the  two  trees  as  well  as 
the  plane  {P'ttfi,tns  uri'-ntnHs  I^. )are  eoii- 
foumled  uinler  one  name, — 'Avyos  or  'Ax/yla. 
So  Sfifra.i'  offhinn/'^  L.  from  tlie  lesemManee 
of  its  leaves  to  tho.se  o['  Pinis  Cinionia  L.,  is 
known  in  Greeee  as  'A^pia  kuSwjoJo,  i.e.  v:ihl 
quiiU'f. 

^  Iha  liayfiir^  Sontlieinier's  tninsl.  ii.  539. 

"*  Norolf,    rthrimnjr.   tn   Ttrr*'   tyaintc  dc 

Vigoinninc  rius^c  JJanuf,  Hi.  Pctersb.  1864. 


4\ — The  pas^a^c  has  l>een  kindly  ab»l 
for  us  by  Professor  Ileyd  of  Stuitgart. 

^  Vign«>lius,  LiUr  I*(mfi^i-alt\  \l^n*»] 
(1724)    94. — The    ancient    Isaiiria  va 
Cilicia,  the  eountry  of  iitifra^  »^mriW'l 

^  Oil  tin  k'iioi''lcd'it' 2>'XSitt.<fi. d  h[i  theCk 
of  th''  Arabs,  &c.,  Lond.  1871.  19. 

"  J/i\f.  ttf  JnjMin,  e«l.  Sobeueluer.  i. 

**  Exuttlritrnni  Lil/rl,  245. 

KciWTT^,  LS55.  35t>. 

*^*  llanburv,  Phann,    Jintrn,   xvi.  Oi 
417.  401  ;  lionpJandia,  1  Mai  1857 ;  /<• 
(/«•  rharni,  xxjii.   (1857)  198 ;  also 
Journ.  iv.  (1863)  436. 
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Method  of  Extraction — Tlie  extraction  of  Liquid  Storax  is  carried 
.  in  the  forests  of  the  south-west  of  Asia  Minor,  chiefly  by  a  tribe  of 
inderin^  Turcomans  called  Yurukii,  The  process  has  been  described 
>  the  autliority  of  Maltitss  and  JlcCraith  of  Smyrna,  and  of  Campbell, 
itish  Consul  at  Kliodes.^  The  outer  bark  is  said  to  ]>e  first  removed 
•m  the  trunk  of  the  tree  and  rcjecte*! ;  the  inner  is  then  scrajied 
'  with  a  }>ecuHar  iron  knife  or  scra]»er,  and  thrown  into  ])its  until  a 
fficient  quantity  has  lieen  collected.  It  is  then  boiled  with  water  in  a 
Tje  copper,  by  which  pix>cess  the  resin  is  separated,  so  that  it  can  bo 
uunied  ofl'.  The  boiled  bark  is  jiut  into  hair  bags  and  S(|ueezed  under 
Hide  lever,  hot  water  bein*;  added  to  assist  in  the  sejianition  of  the 
tin,  or  as  it  is  termed  yajh,  i.e.  oil,  ^laltass  states  that  the  bark  is 
»ee<l  in  the  first  instance  ptr  .s*;, and  afterwards  treated  with  hot  water. 

either  case  the  pi*oducts  obtained  are  the  oi)aque,  grey,  semi-fliud 
in  known  as  Liquid  Storaj\  and  the  fnigrant  cakes  of  foliaceoua ,  ])rowu 
rk,  tiDce  common  but  now  rare  in  Kuropean  pharmacy,  called  Cortex 
^miamatiji. 

We  are  indebted  to  if.  Felix  Sahut  of  iIonti)ellier  for  a  si>ecimen  of 
s  lark  of  Liqindamlftr  oriinialisy  cut  from  the  trunk  of  a  fine  tree  on 

proi>erty  at  the  neiglibouring  village  of  Lattes.  The  bark  which  is 
■erc*l  with  a  very  thick  corky  layer  and  soaked  in  its  own  fnigrant 
in,  shows  no  tendency  to  exfoliate.     The  investigations  of  Unger-  in 

S^rus  are  consetiuently  to  us  inexplicable ;  he  asserts  that  the  bark 
M  off.  like  that  of  the  plane,  by  continued  exfoliation,  which  is  not 
!  case  with  that  of  M.  Sahut*s  tree. 

Description — liquid  JStorax  is  a  soft  viscid  resin,  usually  of  the 
iffistencc  of  honey,  heavier  than  water,  opaque  and  gnyish  brown. 
always  contains  water,  which  by  long  standing  rises  to  the  surface. 
one  sample  that  had  been  kept  more  than  lio  years,  the  resin  at  the 
torn  of  the  l)ottle  formed  a  transparent  layer  of  a  pale  golden  browiL 
len  Ii(|uid  storax  is  heated,  it  becomes  l)y  the  loss  of  water,  dark 
vn  and  transparent,  the  solid  inqiurities  settling  to  the  bottom. 
eaJ  out  in  a  very  thin  layer,  it  partially  dries,  but  does  not  wholly 
I  it5  stickiness.  ^Vhen  free  from  water  (which  reddens  litmus)  it 
olvffs  in  alcohol,  si»irit  of  wine,  chloroform,  ether,  glacial  acetic  acid, 
dphide  of  carbon,  and  most  of  the  essential  oils,  but  not  in  the  most 
itile  i»art  of  jKtroh'um  (** jK?troleum  ether").  It  has  a  pleasant 
auiic  smell,  especially  after  it  has  been  long  ke])t ;  when  recent,  it 
>nt:i!uinated  with  an  odour  i»f  bitumen  or  naplithalin  that  is  far  from 
»«ble.  Its  tabte  is  shari>ly  pungent,  burning  and  aromuti**. 
When  the  oi>a([Ue  resin  is  subjected  to  microsco]»i<'  examhiation, 
U  lirowni-ih  granules  are  observed  in  a  viscid,  coli»urle>s,  transj»arent 
id.  l»e.sides  which  large  drops  of  a  mobile  watery  liquiil  may  be  dis- 
ui^hcd.     In  polarized  light,  numerous  minute  crystalline  liagments 

a  ftfW  hiP'er  tabular  ervslals  are  obvious.  lUit  when  thin  lavers  of 
rv^in  are  left  on  the  object-glass  in  a  warm  place,  leathery  «»rspicular 
ul-*  *>tyracin)  sho«»t  «)Ul  on  the  edge  «»f  the  clear  liquid,  while  in  the 
..  -hurply-delined  dn»ps  above  nientitmed.  reclaii;:ular  tables  and 
:  prL-ms  (cinnamic  acid)  make  iheir  appearance,  (hi  ajiplying  nioi-e 
litii   after  the  water  is  evaporated,  all  tlie  substanco  unite  into  a 

l-arr,  Lc.  *  UupT  u.   Kot>cl»v,   DU-  In^l  Ct'-jfcrn. 

Wivn,  1{)65,  410. 
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transparent,  dark- brown,  thick  liquid,  which  exhibits  no  ciyslalline 
structure  on  cooling,  or  only  after  a  very  long  time.  Among  the  fiig- 
ments  of  the  bark  occurring  in  the  crude  resin,  liber  fibres  are  fiequen^ 
observable. 

Chemical  Composition — The  most  remarkable  constituent  i 
Liquid  Storax  is  a  hydrocarbon,  C^H^  first  prepared  by  Simon  in  1831 
which  exists  in  the  resin  as  a  liquid,  and  also  in  a  modified  fonntta| 
solid.  The  former  called  Styrol,  Cinnamcne,  or  Cirinamol,  has  a  sp.^! 
of  0'924,  and  a  boiling  point  of  146°  C.  It  is  a  colourless,  mobile  hxM 
which  may  be  obtained  by  distilling  with  water  liquid  storax,  theoi* 
and  burning  taste  of  which  it  possesses.  When  heated  for  a  considenlili 
time  to  100°  C,  or  for  a  shorter  period  to  200°  C,  it  is  converted  witki| 
change  of  composition  into  the  colourless,  ti-ansparent  solid,  Mii 
which  unlike  styrol,  is  not  soluble  in  alcohol  or  ether.  It  has  a  sp.] 
of  1054,  and  may  be  cut  with  a  knife.  By  prolonged  heating,  it  can: 
converted  into  its  original  liquid  form. 

Styrol  absorbs  oxygen,  forming  an  acid,  the  composition  of  which! 
not  yet  been  determined. 

If  all  the  styrol  obtainable  by  distillation  with  water  is 
from  liquid  storax,  the  residue  when  submitted  to  dry  distillation 
as  Berthelot  has  shown  (1869),  a  further  quantity.     Styrol  has  also 
artificially  formed  by  the  same  chemist,  who  regards  it  (1867)  as  a 
densed  Acetylene,  namely  Tctracetylcnc,  4(C^H^.      Artificial  styn 
devoid  of  rotatory  power,  whereas  that  obtained  from  liquid  storax  devil 
according  to  Berthelot,  a  rny  of  polarized  light.     We  have 
that  a  solution  of  storax-resin  in  acetone  has  no  such  efifect 

Of  the   other   constituents   of   liquid   storax,    Cinnaviic  Acid 
Styradn  belong  to  the  radical  C^IFO  (cinnamyl).     The  fii-st,  C''H*0*,i 
easily  extracted  from  the  di-ug  by  boiling  it  in  water  with  carbonatei 
sodium  and  lime,  by  which  is  obtained  cinnamate  of  sodium, 
decomposable  by  acids.     The  })rocess  yields  from  6  to  12  per  cei 
according  to  Lowe  as  much  as  23  per  cent,  of  crystallized  ciunamic 
The  acid  dissolves  abundantly  in  ether,  alcohol,  or  hot  water,  shghtlyi 
cold  water ;  it  is  inodorous  but  has  an  acrid  taste.     It  fuses  at  12y( 
and  at  a  dull  rod  heat  is  resolved  into  carbonic  acid  and  styrol,  wl 
latter  is  therelore  related  to  it  in   the   same   manner  as  benzene 
benzoic  acid. 

Styracui^  ov  Ciimamylic  Cinnamate,  .,^^.jQ     >0,   discovered  by 

nastre  in  1827,  can  be  removed  by  ether,  benzol  or  alcohol,  after 
separation  from  the  resin  of  the  styrol  and  cinnamic  acid ;  for  it 
insoluble  in  water,  and  volatile  only  in  super-heated  steam.  It  ci 
lizcs  in  tufts  of  long  rectangular  prisms,  which  melt  at  38"  C,  bat 
frequently  does  not  solidify  in  a  crystalline  form,  or  only  after  a 
time,  or  remains  as  an  oily  li([uid.  in  its  purest  state  it  is  inod( 
and  tasteless.  ])y  concentrated  solution  of  potash,  it  is  resolved  into] 
cinnamate,  and  tStyrunc^  C^'LL^^O,  which  latter  is  not  present  in 
Storax. 

Laubenheimer-  has  shown,  that  probably  Bcnzylic  Alcohol^  C 
boiling  at  2(i6  C,  likewise  occurs  in  Liquid  Storax.     The  cinnamic 

^  Gmelin,  Chemistry,  xiii.  (1859)  286.  «  Ann.d,  Chan.  undPhamu  1«4(1S7S)3S1 
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to  di«§olv<Hl,  partly  in  the  water,  but  to  a  larger  extent  in  the  styrol. 
Tjrstallization  and  that  of  the  styracin  is  promoted  by  exposure  to 
air. 

By  tlu*  action  of  oxidizing  agents,  as  nitric  or  chromic  acids,  or  per- 
le  of  lead,  the  styrol  ancl  cinnamyl  compounds  ai-e  easily  reduced, 
>onio  aoid  and  water  l)cing  evolved ;  and  at  the  same  time  benzoic 
,  bitter  almond  oil,  and  hydrocyanic  acid  are  prochiced.  These  com- 
ndfl  are  in  fact  abundantly  evolved  when  «>  parts  of  Liquid  Storax 
gently  warmed  witli  1  p.  of  caustic  soda,  and  then  mixed  with  3  p. 
lermanganate  of  potassium  dissolved  in  20  p.  of  water. 
We  liave  examined  several  samples  of  Liquid  Storax  of  average 
lity,  and  found  by  exposun*  of  small  quantities  to  the  heat  of  the 
m  bath,  that  it  lost  from  10  to  20  jwr  cent,  of  water.  The  remainder 
led  with  alcohol,  yielded  a  residue  amounting  to  13  to  18  per  cent., 
listing  chiefly  of  fragments  of  bark  and  inorganic  impurities.  The 
«ntage  of  the  drug  soluble  in  alcohol,  to  which  is  due  its  therapeutic 
le,  thu<«  amounts  to  50  to  72.  This  part,  as  may  be  inferred  from 
fore;2oing  statements,  consists  of  styrol,  metastyrol,  cinnamic  acid, 
■cin  and,  doubtless  for  a  large  part,  also  of  resin,  the  amount  of 
di  has  not  yet  been  ascertained  nor  its  properties  investigated. 

Commerce — The  annual  pnxluction  of  Li([uid  Storax  was  estimated 
7mmpl)ell  in  1855  as  about  490  cwt.  for  the  districts  of  Ciiova  and 
k»  and  300  cwt  for  those  of  iliirmorizza  and  Isgengak.  The  dnig  is 
w%M  in  barrels  to  Constantinople,  Smyrna,  Syra  and  Alexandria, 
e  \sk  also  packed  with  a  certain  proportion  of  water  in  goat-skins, 
aent  either  by  boats  or  overland  to  Smyrna,  where  it  is  transferred 
irrels  and  shipped  mostly  to  Trieste. 

rhe  chief  consumption  of  Liquid  Storax  would  appear  to  be  in  India 
China.  In  the  fiscal  year  1800—67,  Bombay  imported  319  cwt.  from 
Sed  Sea.     Liquid  Storax  is  seldom  seen  in  the  London  drug-sales. 

Jses — Liquid  Storax,  which  the  British  Phnrmacapctia  directs  to 
arified  by  solution  in  spirit  of  wine,  is  an  ingredient  in  a  few  old- 
oned  preparations  but  is  hanlly  ever  prescribed  on  its  o\i^  account. 
stated  to  be  expectorant  and  stimulant,  and  useful  in  chronic 
^kial  aflections.  It  has  lately  l»een  recommended  (1805)  as  an 
nal  application  for  the  cure  of  scabies,  for  which  purpose  it  is  mixed 
linisc^ed  oil. 

adulteration — The  drug  is  occasionally  mixed  with  sand,  ashes  and 
si]l»«tances ;  these  would  be  detected  by  solution  in  spirit  of  wine, 
?11  as  l*y  the  microscope. 

Allied  Substances. 

fyrax  Cafamita  {Storar  m  pain  (luilwurt) — The  substance  that 
»ears  this  name  is  by  no  means  the  Sti/rax  Calnmitn  of  ancient 
,  but  is  an  artificial  compound  made  by  mixing  the  residual  Liquid- 
r  bark  called  0»rtex  Thi/mvimafi^  (p.  243),  coarsely  powdere<l. 
Liqnid  Storax  in  the  proportions  of  3  to  2.  It  is  at  first  a  clammy 
acquiring  after  a  few  weeks  an  appearance  of  mouMiness,  due  to 
ie  silky  crystals  of  styracin.  It  is  usually  imported  in  wooden 
I,  and  has  a  very  sweet  smell.  When  the  bark  is  scarce,  common 
Hi  is  substitute  for  it,  while  qualities  still  inferior  are  made  up 
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with  the  help  of  olibanum,  honey,  and  earthy  substances.    This  (friyij 
manufactured  at  Trieste,  Venice  and  Marseilles. 

Several  other  odoriferous  compounds  of  which  Liquid  Storax  apfW* 
to  be  the  chief  ingredient,  are  made  in  the  East  and  may  still  be  fflttl 
in  old  drug  warehouses.^ 

Resin  of  Stf/rax  officinale  L. ;  Tnte  Storax — This  was  a  boBI 
resin  somewhat  resembling  benzoin,  of  fragrant,  balsamic  odour,  heUk] 
great  estimation  from  the  time  of  Dioscorides  and  Pliny  down  to  ftl] 
close  of  the  last  century.  It  was  obtained  from  the  stem  of 
officinale  L.  {Styracea^)^  a  native  of  Greece,  Asia  Minor  and  Syria, 
found  also  in  Italy  and  Southern  France.  This  plant  when  permitted  I 
grow  freely  for  several  years,  forms  a  small  tree,  in  which  state  aboii 
appears  to  be  capable  of  affording  a  fragrant  resin.  But  in  most  k 
ties  it  has  been  reduced  by  ruthless  lopping  to  a  mere  bush,  the  ? 
stems  of  which  yield  not  a  trace  of  exudation.  True  storax  has 
utterly  disappeared,  and  genuine  specimens  of  it  are  scarcely  to  be  fo 
even  in  museums. 

Professor  Krinos   of  Athens  has  informed   us  (1871),  that 
Adalia  on  the  southern  coast  of  Asia  Minor,  a  sort  of  sohd 
obtained  from  S,  officinale  is  still  used  as  incense  in  the  churcbea 
mosques.     The  specimen  of  it  which  he  has  been  good  enough  to 
us,  is  not  however  resin,  but  sawdust ;  it  is  of  a  pale  cinnamon- 
and  pleasant  balsamic  odour.    By  keeping,  it  emits  an  abundanoi^ 
minute  acicular  crystals  (styracin?).    The  substance  is  interesting 
connexion  with  the  statement  of  Dioscorides,  that  the  resin  of 
adulterated  with  the  sawdicst  of  the  tree  itself,  and  the  fact  that  the 
where  this  sawdust  is  still  in  use,  is  one  of  the  localities  for  the 
(Pisidia)  which  he  mentions. 

Resin  of  Diquidamhar  styraciflua  L. — a  large  and  beautiful 
native  of  Isorth  America  from  Connecticut  and  Illinois  southwiri 
[Mexico  and  Guatemala.     In  the  United  States,  where  it  is  called 
Gumy  the  tree  yields  from  natural  fissures  or  by  incision,  small  qt 
ties  of  a  balsamic  resin.     In  Central  America  this  exudation  is  far 
freely  produced ;  an  authentic  specimen  from  Guatemala  in  our 
sion,  is  a  pale  yellow,  opaque  resin  of  honey-like  consistence, 
transparent,  amber-coloured  and  brittle  by  exposure  to  the  air.    Itl 
a  rather  terebinthinous,  balsamic  odour.     In  the  mouth  it  softens' 
benzoin  or  mastich,  and  has  but  little  taste.     Another  specim^ 
from  Guatemala,  is  a  thick,  fluid  oleo-resin,  perfectly  transparent 
a  golden  brown  hue. 

The  resin  of  L.  siyraciflua  L.  has  been  ascertained  by  Proctff, 
contain  einnamic,  but  not  benzoic  acid.   AVhether  it  is  capable  of  yi< 
styrol  is  not  known. 

Resin  of  Liquidanibar  Formosana  Ilance — Tliis  tree,  whiA 
suppose  may  be  the  Styrax  liqvida  folio  minore  which  Ray  namei^ 
occurring  in  a  collection  of  plants  from  Amoy,  is  a  native  of  Fc 
and  Southern  China,  where  it  affords  a  dry  terebinthinous  resin,  of 
able  fragrance  when  heated.  Of  this  resin,  which  is  used  by  the  Chii 
a  specimen  collected  in  Formosa  by  !Mr.  Swinhoe  has  been  present 


*  Tlie  Storax  tinlr  of  Guil»onrt  {Hist,  tics 
DnHfUcSt  id.  4.  ii.  654)  is  one  of  theso. 
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looker.    A  tree  figtiretl  under  the  name  of  Fung-luang  in  the 
,  we  presume,  tliis  species. 

f  Altingia  excelm  Xoronha  {Liqnidamlmr  AUingiana  BL). 
f>f  the  Javanese  and  Malays — The  Rnanmala  is  a  nmj]^ificent 
Indian  Arrliipeljigo,  lUirma,  and  Assam.  In  Java  it  yields 
in  the  trunk  an  odorous  resin,  yet  only  very  slowly  and  in 
quantity ;  this  resin  is  not  collected.-  In  Burma,  on  the 
the  tree  affords  a  fra<rrant  balsam,  of  which  according  to 
ire  are  two  varieties,  the  one  pellucid  and  of  a  light  yellowish 
ned  by  simple  incision  ;  the  other  thick,  dark,  opaque,  and 
inous  odour,  procured  by  l)oring  the  stem  and  applying  fire 
nink. 

MYRTACE/E. 

OLEUM    CAJUPUTl. 

tput,  Kayxt'pnti  Oil  ;  F.  Essence  dc  Cajeput ;  G.  CajeputoL 

a!  Origin — Mdalevcn  Ijevcadendron  IjL,a  tree  often  attaining 
le  size,  with  a  thick  spongy  bark  peeling  off  in  layers,  and 
n  pendulous  branches.  It  is  widely  spread,  and  abundant 
n  Archipelago  and  ^lalayan  peninsula,  and  is  also  found  in 
istralia,  Queensland  and  New  South  Wales. 
,  acconling  to  Hentham,*  varies  exceedingly  in  the  size, 
exture  of  the  leaves,  in  the  young  shoots  being  silky,  and 
?ilky-villous  or  woolly,  or  the  whole  quite  glabrous,  in  the 
nse,  or  long  and  intemipted  spikes,  in  the  size  of  the  flower, 
greenish-ycdlow,  whitish,  pink,  or  purple  stamens,  so  that 
It  to  lK»lieve  all  can  be  forms  of  a  single  species.  Yet 
lation,  none  of  these  variations  are  sufficiently  constant  or  so 
\  to  allow  of  the  definition  of  distinct  races, 
ety  growing  in  Ik)uro,  where  the  oil  of  cajuput  has  been 
?r  since  the  time  of  Kumphius,  and  known  as  M,  minor 
?cribed  bv  lesson  who  visited  the  island  in  1823,  as  a  tree 
ji  aged  olive,  with  flowers  in  little  globose  white  heads,  and 
f*tout  Imrk  of  which  is  composed  of  numerous  satiny  layers. 

— Bumphius  who  passed  nearly  fifty  ye.irs  in  the  Dut<!h 
in  the  East  Indies,  and  died  at  Amboyna  in  1702,  is  the 

an  account  of  the  oil  under  notice,  and  of  the  tree  from 
>btained.^  From  what  he  says,  it  appears  that  the  aromatic 
f  the  tree  were  well  known  to  the  Malavs  and  Javanese. 
1  the  habit  of  steeping  its  leaves  in  oil  which  they  then  im- 
Ith  the  smoke  of  ]>enzoin  and  other  aromatics,  so  obtaining 
iquid  for  anointing  their  heads.    They  likewise  used  cushions 

the  leaves,  and  also  laid  the  latter  in  chests  to  keep  away 

ranee  of  the  foliage  having  thus  attracted  the  attention  of  the 

^  t.  .''..  g  1.  Anmiadc  Trtf^.—  •  Phann.  flf  Indui,  !$<:•.  8S. 

i.ttnet  Hooktr* B  leaner  Phnt.  *  Flura  AttAfralifitsi.t^  iii.  (1M'<?)  142. 

I.  HH!0.  »  lifrb.  AmtHtinttiM,  ii.  (1741)  cap.  26. 
Irtter  to  I>.  IlAnbaiT,  dated 
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Dutch,  probably  suggested  submitting  the  leaves  to  distillation.    BBtt-| 
phius  narrates  how  the  oil  was  obtained  in  very  small  quantities^  aai 
was  regarded  as  a  powerful  sudorific. 

The  oil  was  first  in  the  hands  of  the  Amsterdam  druggists  about  tk 
year  1727,^  soon  after  which  period  it  took  the  name  of  Oleum  Wiiht 
hianum,  from  the  recommendations  bestowed  on  it  by  M.  von  Wittndw^ 
a  German  clergyman  long  resident  in  Batavia.^  Jin  France  and  En^ini 
it  was  however  scarcely  known  till  the  commencement  of  the  piesat 
century,  though  it  had  a  place  in  the  Edinburgh  Pharmacopoeia  of  1781 
In  the  London  Price  Current,  we  do  not  find  it  quoted  earlier  than  1813^ 
when  the  price  given  is  3s.  to  35.  6rf.  per  ounce,  with  a  duty  of  2i  4{£ 
per  ounce. 

Manufacture — In  the  island  of  Bouro,  in  the  Molucca  Sea,  tin : 
leaves  of  the  Kayu-puti  or  White-wood  trees  are  submitted  to  distillatioi 
with  water,  the  operation  being  conducted  in  the  most  primitive  maiiiitt| 
Bickmore,'  an  American  traveller  who  passed  three  months  in  theisliJl] 
in  1865,  states  that  it  produces  about  8,000  bottles  of  the  oil  annuiDfij 
and  that  this  is  almost  its  only  export.  The  Trade  Returns  of  ' 
Straits  Settlements  published  at  Singapore,  show  that  the 
quantity  is  shipped  from  Celebes,  the  great  island  lying  west  of  Bomtt. 

Description — Oil  of  Cajuput  is  a  transparent  mobile  fluid,  oft 
blueish-green  hue,  a  fragrant  camphoraceous  odour,  and  bitterish  aioi 
taste.     It  has  a  sp.  gr.  of  0*926,  and  remains  liquid  even  at  13*  C 
deviates  the  ray  of  polarized  light  to  the  left. 

Chemical  Composition — The  researches  of  Schmidl  (1860)  aiid_ 
Gladstone  (1872)  have  shown  that  cajuput  oil  consists  chiefly  of 
hydrate  of  Cajuputene  or  Cajupvioly  C^®H^^,H-0,  which  may  be  obt 
from  the  crude  oil  by  fractional  distillation  at  174°  C.     If  it  is  repeat 
distilled  from  anhydrous  phosphoric  acid,  Cajuimtcne,  C^^ff^,  passes  ot«| 
at  100-165"*  C. ;   it  has   an   agreeable  odour  of  hyacinths.     After  tli| 
cajuputene,  Isocajiipuiene  distils  at  177°,  and  Paracajuputene  at  310-] 
316°,  both  agreeing  in  composition  with  cajuputene. 

Like  most  essential  oils  having  the  formula  C^®ff^  crude  cajuput 
is  capable  of  forming  the  cr}"stallized  compound  C^^H^^,  3H-0.    Thisfl 
have  obtained  by  adding  to  the  oil  double  its  weight  of  dilute  sulph 
acid,  about  sp.  gr.  109,  and  shaking  the  two  liquids  together  occasioi 
during  a  few  weeks.     Various  crystalline  compounds  of  cajuputene 
chlorine,  bromine  and  iodine  have  also  been  obtained.* 

By  the  action  of  concentrated  boiling  nitric  acid,  cajuput  oil 
according  to  Schwanert,  chiefly  camphretic  acid  and  not  camphoric. 

The  remarkable  green  tint  of  the  oil  is  due  in  part  to  copper,  a  mini 
propoi-tion  of  which  metal  is  usually  present  in  all  that  is  impoiwj 
It  may  be  made  evident  by  agitating  the  oil  with  dilute  hydrocl 
acid.     To  the  acid,  after  it  has  been'  put  into  a  platinum  capsule 
little  zinc  should  be  added,  when  the  copper  will  be  immediately  de] 

*  Srhondua    van    der    Buck,    Df,    Intfifr  '  Travels  in  the  East  Indian  ArrhiptUfk, 
rarinrihnSyAct.  Nat,  Cur.  i.,  appendix  (1725)       Lond.  1868.  282. 

123.  *  Gmelin,  Chemistry,  xiv.  (1S60)  5K 

*  GrOfttz,  OUi  Caicpuf  hisU)rui — Cammer-  ^  Histed  in  Phann,  Journ,  April  6, 1571 
n'um  Litterarium,    1731.    8 ;    Martini,    De      804. 

Oleo  Wittivebiano  disscrUUio,  1751. 
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\  platinaiiL  The  liquid  may  be  then  poured  off  and  the  copper 
red  and  tested  AVhen  the  oil  is  rectified,  it  is  obtained  colourless, 
readily  becomes  green  if  in  contact  for  a  short  time  with  metallic 
r.  Gttibourt^  has  however  proved  by  experiment,  that  the  volatile 
itained  by  the  distillation  of  the  leaves  of  several  species  of 
mca^  Mdrosideros  and  Euralypitis,  has  naturally  a  fine  preen  hue. 
lot  improbable  that  this  hue  is  transient,  and  that  the  contamination 
»ppcr  is  intentional  in  order  to  obtain  a  permanent  green. 

)minerce — The  oil  is  imported  from  Singapore  and  Batavia,  packed 
as  beer  or  wine  bottles.  From  official  statements  -  it  appears  that 
nports  into  Singapore  during  1871  were  as  under : — 

From  Java 445  gallons 

„     Manilla 200      „                     > 

„     CeleWs 3,895      „ 

„     other  places 350      ,, 


Total 4,890 


t> 


is  large  quantity,  the  greater  portion  was  re-shipped  to  Bombay, 
tta,  and  Cochin  China. 

i€8 — Cajuput  oil  is  occasionally  administered  internally  as  a 
ant,  antispasmodic  and  diaphoretic :  externally  as  a  rubefacient  it 
requent  use. 

ibstitutes — The  oil  of  Encahjptns  oleosa  F.  Muell.  has,  we  find, 
lour  of  cajuput ;  and  according  to  Gladstone  it  agrees,  as  well  as 
Is  of  Melaleuca  crieifolia  Sm.  and  M.  linarii/olia  Sm.,  almost 
ly  with  cajuput  oil,  except  in  optical  properties.  The  same  is 
)ly  the  case  with  the  oil  of  Eucalyptus  globulus  Labil.,  which 
(1870)  states  to  be  dextrogyre. 
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Clares ;  F.  Oirojles,  Clous  de  Girofles  ;  G.  Oetviii-znelken, 

itanical  Origin — Eugenia  caryophyllata  Thunberg  (Caryophyllus 
ticus  L),  a  beautiful  evergreen  tree,  30  to  40  feet  high,  resembling 
ntic  myrtle,  bearing  numerous  flowers  grouped  in  small  terminsd 
omoos  cjnnes.  The  flower  has  an  inferior  ovary  about  \  an  inch 
ylindrical,  of  a  crimson  colour,  dividing  at  the  top  into  4  sepals  ; 
round  concave  petals  larger  than  the  calyx,  imbricated  in  the  bud 
globe,  but  at  length  spreading  and  soon  dropping  off. 
e  dove-tree  is  said  to  be  strictly  indigenous  only  in  the  five  small 
\  constituting  the  proper  Moluccas,  namely  Tarnati,  Tidori,  Mortir, 
an  and  Bachian.*  These  form  a  chain  on  the  west  side  of  the 
iland  of  Jilolo,  where,  strange  to  say,  the  tree  appears  not  to  exist 
Id  state  (Crawfurd).  According  to  Kumphius,  it  was  introduced  into 

.  det  Drag.  Hi.  (1869)  278.  '  Thouch  those  arc  the  original  Moluccaa 

'  ^ook  nf  ike  Colony  of  thn  Straits      or  Clove  Islamin,  the  name  ha>  N'en  extended 
tts/^  1S71,  Singapore  1872.  to  all  inlands  east  of  CcleK»s  and  west  of 

New  Guinea. 
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Amboyna  before  the  arrival  of  the  Portuguese,  and  is  still  cultivated  then 
and  in  the  neighbouring  islands  of  Haruku,  Saparua  and  Nusalaut,  aboia 
Sumatra  and  Penang.  It  is  likewise  now  found  in  Malacca,  the  Mi»- 
carene  Islands,  the  islands  of  Zanzibar  and  Pemba  on  the  eastern  cout 
of  Africa,  and  the  West  Indies. 

The  tree  which  is  grown  for  the  spice  appears  to  be  a  cultiTatoJ 
variety,  of  lower  stature  and  more  aromatic  than  the  wild  form. 

History — The  Greek  name  Y^apvo^vKKov  is  supposed  to  refer  to  tb 
ball-like  'petals  of  the  bud,  which  as  above  described,  might  be  compirrf 
to  a  small  nut  (Kapvov),     But  the  name  is  very  variably  written,  i 
rYapovfi(f)ov\  Kap4>ov(f>ov\y  ^ap6<^a\a}  whence  it  becomes  probable  tint 
it  is  not  really  Greek,  but  an  Asiatic  word  hellenized. 

Cloves  have  been  long  known  to  the  Chinese.  Sir.  Mayers,  lito 
Chinese  Secretary  to  the  British  Legation  at  Pekin,  has  communicated  ti 
us  the  interesting  fact  that  they  are  mentioned  by  several  Chinese  writeB 
as  in  use  under  the  Han  dynasty,  B.c.  2G6  to  A.D.  220,  during  vhii! 
period  it  was  customary  for  the  officers  of  the  court  to  hold  the  spi 
in  the  mouth  before  addressing  the  sovereign,  in  order  that  their  bieAj 
might  have  an  agreeable  odour.^ 

The  first  European  author  to  mention  Caryophyllon  is  Pliny,  fbj 
describes  it  after  pepper,  as  a  grain  resembling  that  spice  but  longer  ail 
more  brittle,  produced  in  India,  and  imported  for  the  sake  of  its  odottj 
It  LS  doubtful  whether  this  description  really  refers  to  cloves. 

By  the  4th  century,  cloves  must  have  become  well  known  in  Emofil] 
if  credence  can  be  placed  in  a  remarkable  record  preserved  by  VignoB?] 
which  states  that  the  emperor  Constantine  presented  to  St.  Silvesttt 
bishop  of  Itome,  a.d.  314-335,  numerous  vessels  of  gold  and  sil^l 
incense  and  spices,  among  which  last  were  150  pounds  of  Cloirs,—^  ti8t 
quantity  for  the  period. 

Cosmas  Indicopleustes  *  in  his  TojwgrajMa  Christiana  vrntten  abort  i 
A.T).  547,  states  in  the  account  of  Taprobane  (Ceylon)  that  silk 
aloes[-wood],  cloves  (Kapv6<f)v\\ov)  and  sandal  wood,  besides  other  pio-' 
ductions,  are  imported  thither  from  C'hina  and  other  emporia,  and  trans- 1 
mittcd  to  distant  regions.  A  centuiy  later,  Paulus  zEgineta  •''  distiiKtlfj 
described  cloves  as  Caryaphyllon — ex  India,  veluti  Jiores  evjvsdam  aftartl 
.  .  odorati,  acres,  .  .  and  much  used  for  a  condiment  and  in  medicinfe 

In  tlie  beginning  of  the  8th  centur}%  the  same  spice  is  noticed  Ijl 
Benedictus  Crispus,"  archbishop  of  Milan,  who  calls  it  Cancf^i''^\ 
ater ;  and  in  a.d.  710,  it  is  enumerated  with  other  commodities  ii  i 
the  diploma  gi'anted  by  Chilperic  II.  to  the  monastery  of  Corbie  il| 
Normandy.^ 

We  find  cloves  among  the  wares  on  which  duty  was  levied  at  Acoij 
(the  modem  Acre)  in  Palestine  at  the  end  of  the  12th  centur}-,  at  whiA; 
period  that  city  was  a  great  emporium  of  Mediterranean  trade.*    Tbef ; 

^  ljangk.iiy{^,Jiot(nn'l:f?trs2)(Vcrc7iOnrchcnf  *  Mippio,  Patrologiir  CunntJt,  seriwGii* 

Berlin,  186(>.  19.  Ixxxviii.  (1860)  44t). 

-  At  this  ]»tTi()(l,  tlio  clove  was  called  A7  ^  Dr  rr  mrdica,  lib.  vii.  c.  ?». 

sfUh  hiamj^  i.e,  foirVs  tnnguc   spio.      The  '^  ro^matium  Medicum — Mignc,  rj/ro-'of 

modem  name  Tivg  hinn[i^  i.e.  'nail-sccnt  t»r  (Uirsu,s\  hxxxix.  (1850)  374. 
spici'f  was  in  use  in  the  5th  or  tJth  c.enturv  "  Pardessiis,  Diphmadij  CVuTn'rr,  etc.i' 

of  our  era.  *  (1840)309. 

"  Lihtr  Pojifjficdh'Xf  sat  dr  Gcftfis  Jioman-  **  Jiccucil    dfs    Jfiftfttn'aus    df$    CrcMf* 

onii,i  J'lmtiJUumy  Komir,  i.  (1724)  94.  Li^'s,  ii.  (1843)  173. 


CAEYOFHYLLI.  251 

rise  enmncTateil  in  the  lariiT  of  Marseilles  of  a.d.  1228,^  in  that 
lona  of  1252  «  and  of  I^aris,  129G.» 

?  facts  show  that  the  spice  was  a  regular  object  of  commerce  at 
yA,  But  it  was  verj"  costly:  the  Household  lk)ok  of  the  Countess 
i»ter  A.D.  12t»r>*  gives  its  price  as  10/?.  to  12^.  per  Ih.,  exactly  the 
that  of  saffron.  Several  other  examples  of  the  high  cost  of  the 
^ht  be  adduced. 

le  place  of  growtli  of  cloves,  the  first  distinct  notice  seems  to  be 
the  Arabian  geographer  Ibn  Khurdadbah,^  A.D.  801*— 885,  who 
le  spice,  with  cocoa-nuts,  sugar,  and  sandal-wood  as  produced  in 
doubtless  he  was  misinformed,  for  the  clove-tree  had  not  come  so 
at  that  i)eriod.  Marco  Polo**  made  the  same  mistake  four  ceu- 
:or:  finding  the  spice  in  Java,  he  supposed  it  the  growth  of  the 

lo  Conti,"  a  Venetian  merchant  who  reached  the  Indian  Archi- 
i  the  middle  of  the  15th  century,  learne<l  that  cloves  are  brought 
from  the  island  of  Banda,  lifteen  days*  sail  further  east. 
e  arrival  of  the  l*ortuguese  at  the  commencement  of  the  IGth 
more  accurate  accounts  of  the  Spice  Islands  began  to  reach 
and  rigafetta,**  the  companion  of  Magellan,  gave  a  ver}'  good 
on  of  the  clove-tree  as  he  obser\'ed  it  in  1521. 
Portuguese  had  the  principal  share  in  the  clove  trade  for  nearly 
y.  In  1G05  they  were  expelled  by  the  Dutch,  who  took  exclu- 
»ession  of  the  Moluccas  and  a^lopted  extraordinary  measures  for 
the  tnillic  in  their  own  hands.  Vet  notwithstanding  this,  large 
of  cloves  rt^ached  England  direct.  In  lG(>i>  a  ship  of  the  Kast 
>mpany  called  the  Consent,  arrived  with  112,000  ttx  the  duty  on 
nounted  to  £1400  and  the  im]K>st  to  as  much  more.  The  spice 
d  was  sold  at  Gs.  M,  and  5s.  {U/.  per  lb. — (.»f  course,  in  bond.** 
tfect  their  purpose,  the  Dutch  endeavoured  to  extirpate  the  clove- 
n  its  native  islands,  and  even  instituted  periodical  expeditions 
purpase  of  destroying  any  young  trees  that  might  have  acci- 
spning  up.  This  policy  the  object  of  which  was  to  confine  the 
>f  the  spice  to  a  group  of  small  islands  of  which  Amboyna  is  the 
las  but  very  recently  been  abandoned :  though  the  cultivation  of 
;  was  free  in  all  other  localities,  the  clove  7>arA*5  of  the  Amboyna 
t^mained  the  property  of  the  Dutch  Government  The  original 
.s  or  Clove  Islands  now  produce  no  cloves  at  alL 
enterprise  of  Poivre,  the  French  governor  of  Mauritius  and 
,  so  far  eluded  the  vigilance  of  the  Dutch,  that  both  clove-  and 
trees  were  introduced  into  those  islands  in  the  year  1770.*^  The 

"t  <iiiiii<loii,  //»'*/.  </•.«  Artft  ....  thr  Arab  gro^iphrra  to  the  islaniiU  of  the 

\ni^iiiU  df  MararUif,  ld41.  \MX  Archi|H>liif(a. 

k&v,    Mnttiiritis  f»ibr(   la    maritut  ^  KunstinanD,  J/t'f  KrnntHi.v  Inriuns  im 

r/hjna^  iii.  170.  XV**'*  Jnhrhnmhri,  Muiiohen  l?fi3.  46. 

'I'Arcn,  R'nt^  arrJuttl'xfiquf,  ix.  "  KaniUAio,    Jte/lr    tuivit^nfivHi    ft    rmjTfri, 

Vi'iictU  i:»54,  fol.  404^ 

►r«    and    JL'UM-hohi   AV/kw.w.*    in  *  Cnl*'ndaro/ Statr  Taftcrs,  Ct^tmial  furux^ 

[toxbufKh  V'lub),  ltt4l.  lii.  /mM  Jndirs,  lb62.  IM. 

rrr   iOji  rvuica    et  ti»s   procinrrf^  *•*  TrHsitT,  Sur  rimfhtrtntinn  du  ftin\tft'r 

r  C  Uirbier  dr^  M<'ynanl, /"i/m,  drs  Mvhuiuf-^  mix  hlct  df  ynina-,  d*' B<mrfHm 

6.  tiime  ▼.  (1H6»'»)  'J'iT.  *"(  de  .S>rA///«,  ft  dr  rm  UUs  a  t.'titfrHiu. — 

Mtirrtt  /V«,  ii.   (1»71)   217. — It  Otafrvntimts  sur  /»i  p/ii/,*i'no^  Pari*,  .luillet, 

r«'%'fr  Ixf  Inirno  in  niin'l  that  tlit>  177*.'. 
,  wart  applivd  iu  a  gtriitrul  M'Ii.sc  l>y 
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clove-tree  was  carried  thence  to  Cayenne  in  1773,  and  to  Zanzibar  aboit 
the  end  of  the  century. 

Crawfurd  ^  in  an  excellent  article  of  which  we  have  made  free  use, 
aptly  remarks  that  it  is  difficult  to  understand  how  the  clove  first  ctme 
to  the  notice  of  foreign  nations,  considering  the  well-ascertained  fact  that 
it  has  never  been  used  as  a  condiment  or  in  any  other  way,  by  the  inhi- 
bitants  of  the  islands  of  which  it  is  a  native.  We  may  observe  howenr 
that  there  were  some  singular  superstitions  among  the  islanders  witk 
regard  to  the  so-called  Royal  Clove  (p.  255),  a  tree  of  which  on  the  isliod 
of  Makiyan  was  long  supposed  to  be  unique. 

Collection — Tlie  flower-buds  of  the  clove-tree  when  young  are  nedr 
white,  but  afterwards  become  green  and  lastly  bright  red,  when  thqr 
must  at  once  be  gathered.  This  in  Zanzibar  is  done  by  hand  ;  each  dote 
is  picked  singly,  a  moveable  stage  tlie  height  of  the  tree  being  used  to 
enable  the  labourers  to  reach  the  upper  branches.  The  buds  are  thei 
simply  dried  in  the  sun,  by  which  they  acquire  the  familiar  dark  broil 
tint  of  the  commercial  article.  The  gathering  takes  place  twice  a  yeir; 
in  the  Moluccas  where  the  har\"est  occurs  in  June  and  December,  Ae 
cloves  are  partly  gathered  by  hand,  and  partly  beaten  oflF  the  tree  ly 
bamboos  on  to  cloths  spread  beneath.  The  annual  yield  of  a  good  tw 
is  about  4^  pounds,  but  sometimes  reaches  double  that  quantity. 

Description — Cloves  are  about  -,V  ^f  ^^  ^^^ch  in  length,  and  confltf 
of  a  long  cylindrical  calyx  dividing  alx)ve  into  4  pointed  spreading  sepdi 
which  surround  4  petals,  closely  imbricated  as  a  globular  bud  about  ^ 
of  an  inch  in  diameter. 

The  petals  which  are  of  lighter  colour  than  the  rest  of  the  drag  ad 
somewhat  translucent  from  numerous  oil-cells,  spring  from  the  base  of  t 
4-sided  epigynous  disc,  the  angles  of  which  are  directed  towards  the 
lobes  of  the  calyx.  The  stamens  which  are  very  numerous,  are  inserted 
at  the  base  of  the  petals  and  are  arched  over  the  style.  The  latter  whid 
is  short  and  subulate!,  rises  from  a  depression  in  the  centre  of  the  disc 
Immediately  below  it  and  united  with  the  upper  portion  of  the  calyx  ii 
tlie  ovary,  which  is  2-celle(l  and  contains  many  ovules.  The  lower  end 
of  the  calyx  (liypanfhivm)  has  a  compressed  form ;  it  is  solid  but  hasiti 
internal  tissue  far  more  porous  than  tlie  walls.  The  whole  calyx  isof  t 
deep  rich  brown,  has  a  dull  wrinkled  surface,  a  dense  fleshy  texture,  id4 
abounds  in  essential  oil  which  exudes  on  simple  pressure  with  the  nai 
Cloves  have  an  agreeable  spicy  odour,  and  a  strong  biting  aromatk 
taste. 

The  varieties  of  cloves  occurring  in  commerce  do  not  exhibit  any 
stnictural  differences.  Inferior  kinds  are  distinguished  by  being  less 
plump,  less  bright  in  tint,  and  less  rich  in  essential  oil.  In  London 
prico-currents,  cloves  are  enumerated  in  the  order  of  value  thus  :  Penang. 
Bencoolen,  Amboyna,  Zanzibar. 

Microscopic  Structure — A  tmnsverse  section  of  the  lower  part  of 
a  clove  shows  a  dark  rhomboid  zone,  the  tissue  on  either  side  of  whick 
is  of  a  lighter  hue.  The  outer  layer  beneath  the  epidermis  exhibits  I 
large  number  of  oil-cells,  frequently  as  much  as  300  mkm.  in  diameter. 
About  200  oil-cells  may  be  counted  in  one  transverse  section,  so  that  the 

'  Dictionary  of  the  Indian  Ishtd'bf  1856,  article  C/orr. 
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uge  amount  of  essential  oil  in  the  drug  is  well  shown  by  its  microscopic 
haiacters.  The  above-mentioned  zone  is  chiefly  made  up  of  about  'M) 
bn>- vascular  bundles,  another  stronger  bundle  traversing  the  centre  of 
he  clove.  Tlie  libro-vascular  bundles  as  well  as  the  tissue  bordering 
be  oil-cells,  assume  a  greenish  black  hue  by  ulcoholic  perchloride  of  iron. 

Chemical  Composition — Few  ]>lants  possess  any  organ  so  rich  in 
aiential  oil  as  the  drug  under  consideration.  The  oil  known  in  phur- 
lacy  as  OUum  Cart/ophylli,  which  is  the  most  important  constituent  of 
loves,  is  obtainable  to  the  extent  of  !<>  to  18  per  cent.  l>ut  to  extract 
be  whole,  the  distillation  must  be  long  continued,  the  water  being 
eturoed  to  the  same  material. 

Tlie  oil  is  a  colourless  or  yellowish  liquid  with  a  powerful  odour  and 
Mte  of  cloves,  sp.  gr.  104G  to  1058,  and  no  rotatory  power.  It  is  a 
lixture  of  a  hydrocarbon,  and  an  oxygenated  oil  called  Eugcnol,  in  vari- 
hle  proportions.  The  former  which  is  sometimes  termed  liyht  oil  of 
!!oru  and  comes  over  in  the  first  period  of  the  distillation,  has  the  com- 
oiition  of  oil  of  turpentine,  a  sp.  gr.  of  0*01,  and  boils  at  231°  C.  It 
bcrefore  agrees  better  with  the  oils  of  copaiba  and  cubebs,  to  which  we 
Ugn  more  correctly  the  fornmla  C-**!!**  than  C^'^Il**  Kugenol  which 
H  account  of  its  acid  jiroperties  is  commonly  called  Kinfcaic  Acid,  has  a 
X  gr.  of  l'0t>8  and  ]K>ssesses  the  full  taste  and  smell  of  cloves.  Its 
oiliDg  |ioint  is  about  ^o^"*  (242'  Stenhouse).  With  alkalis,  esjKicially 
feUDonia  and  l>aryta,  it  yields  crystallizable  salts.  Eugenic  acid,  C^^IP-U-, 
'  isomeric  with  cuminic  acid,  but  it  partakes  in  several  resjKiCts  of  the 
keniieal  behaviour  of  phenol,  as  for  instunct*  in  not  reddening  litmii:^. 
i  is  likewise  a  constituent  of  the  volatile  (»iLs  of  pinn-nto,  cinnamon- 
mt,  cannella  alba,  and  I^razilian  clove-bark  (Dicifiullmni  ainjojthi/lUitinn 
'«e8). 

The  water  distilled  from  cloves  contains  in  addition  to  the  essential 
3,  anolher  body,  Eugeniny  which  sometimes  separates  after  a  while  in 
i«  form  of  tasteless,  crystalline  lamina',  having  the  ^ame  composition  as 
ig«nic  aiid.^     We  have  never  met  with  it. 

Scheuch  (18G3)  showed  that  oil  of  cloves  also  conUi'nis  Salic t//ic  At  iJ, 
*11'IH,  prolxibly  in  the  form  of  an  ether.  It  may  l»e  removed  by 
taking  the  oil  with  a  solution  of  carlx>nate  of  ammonium.  To  the 
^eience  of  this  acid,  the  reactions  of  the  oil  with  iron  are  proUibly  due. 
Kmde  oil  of  cloves  indecil  assumes  a  greenish-blue  hue  when  mixed 
ith  an  alcoholic  solution  of  perchloride  of  iron,  and  an  intense  violet  it' 
feakeu  with  reduced  metallic  iron. 

Caryophifllin,  C^**H^^O,  is  a  neutral,  ta.steless,  inotlorous  substance, 
Dmeric  with  common  camphor,  crystallizing  in  needle-shaped  prisms. 
^e  have  obtained  it  in  small  (piantity,  by  treating  with  boiling  ether 
mi:S,  which  we  had  previously  dejirived  of  most  of  their  essential  oil 
r  small  « quantities  of  alcohol.  K.  Mylius  (1S7.'>)  obtained  from  it  by 
tri*-  acid,  crystals  of  Cart/fpjJit/lUnic  Aciil,  C^'llHVK 
Cart/itt/illic  Acid  obtained  by  iluspmtt  and  Danson  after  digesting 
aqueous  extract  of  cloves  with  nitric  acid,  is  a  product  of  this  treat- 
ml  and  not  a  natural  constituent  of  cloves. 

Cloves  contain  a  considerable  proj>ortion  of  gum  ;  also  a  tannic  acid 
;  yet  particularly  examined. 

,  ^  GmcUn,  Chemistry,  xiv.  (IStiO)  'iul. 
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Production  and  Commerce — Of  late  years  the  principal  Jaai%  j 
for  the  production  of  cloves  has  been  the  islands  of  Zanzibar  and  Vfok 
on  the  east  coast  of  Africa,  which  until  very  recently  were  capaiferf 
producing  a  maximum  crop  of  10^  millions  of  pounds  in  a  single  seauL 
On  the  15th  April,  1872,  Zanzibar  was  visited  by  a  hurricane  of  ext» 
ordinary  violence,  by  which  about  live-sixths  of  the  clove-trees  in  th 
island  were  destroyed ;  and  although  the  plantations  ^are  being  leneni 
many  years  must  elapse  before  the  crop  can  resume  its  former  impoitttGL 
Pemba  which  is  distant  from  Zanzibar  25  nules,  and  produced  about  bil 
as  much  of  the  spice  as  that  island,  did  not  appreciably  suffer  &oiafll 
storm. 

The  crop  on  these  islands  fluctuates,  a  good  year  alternating  vitk  a 
bad  one.  Tliis  is  partly  shown  in  the  imports  of  Bombay,  the  great  nilk 
of  Zanzibar  produce,  which  have  been  as  follows : — 

1869-70  1870-71  1871-72  1878-7S 

45,642  cwt.  21,968  cwt.  43,891  cwt.  25,185  cwt 

The  cjuantity  of  cloves  shipped  from  Bombay  to  the  United  Kingja' 
is  comparatively  small,  being  in  1871-72,  3279  cwt.;  in  1872-i^ 
3271  cwt. 

Cloves  are  also  largely  shipped  direct  from  Zanzibar  to  the  Ui 
States  and  Hamburg.     A  small  amount  is  taken  in  native  vessels  to 
Eed  Sea  ports  ;  these  are  packed  in  raw  hides.    Those  for  the  Ei 
and  American  markets  are  shipped  in  mat  bags  made  of  split 
leaf. 

The  clove  trade  of  the  Moluccas  has  been  for  many  years  in 
hands  of  the  Dutch  Government,  which  by  its  restrictive  policy, 
practically  the  position  of  growers,  disposing  of  their  produce 
the  Netherlands  Trading  Company  at  auctions  held  in  Holland  Uic«  I 
year.  This  system  wliich  was  abolished  in  1872,  has  proved  disastrotf 
to  the  trade  it  was  designed  to  protect,  and  to  such  a  degree  that  th 
produce  of  cloves  in  the  Moluccas  is  but  a  tenth  of  what  it  was  in  th 
early  days  of  their  intercourse  with  Europe.  The  crop  of  the  1* 
islands,  Aniboyna,  Ilaruku,  Sapania,  and  Nusalaut,  the  only  ilolua'asl 
which  the  tree  is  cultivated,  was  reckoned  in  1854  as  510,912  ft. 

The  export  of  cloves  from  Java  in  1871,  was  1397  peculs* 
(18G,2Gt)  lb.).  The  French  island  of  lieunion  which  thirty  or  fort}'  yetf 
ago  used  to  produce  as  much  as  800,000  kilogrammes  (1,704,571  W 
now  yiehls  almost  none,  partly  by  reason  of  change  of  climate  w 
partly  from  political  causes. 

Uses — As  a  remedy,  cloves  are  unimportant,  though  in  the  fom« 
infusion  or  distilled  water,  they  are  useful  in  combination  with  t»ita 
medicines.  The  essential  oil  which  sometimes  relieves  tootliache,  ill 
frequent  ingredient  of  pill-masses.  The  chief  consumption  of  cloves i 
as  a  culinary  spice. 

Substitutes — 1.  Clove  JSfalls — FfMucw  vel  Siipitts  Cari/ojyhifUui^ 
French  Urijft-^  do  Glrojlc,  in  (ierman  XeIl'casticL\  were  an  article  o 
imi>orl  into  Europe  during  the  middle  ages,  when  they  were  olii^ 
known  l)y  their  low  Latin  name  of  fasti.  Thus  under  the  statutes • 
Pisa,-  A.D.  1^305,  duty  was  levied  not  only  on  cloves  {{/aro/ali\  but  ab 

1  ConsuUw  ll'iHjrU,  Aug.  Ib73.  y52.  -  nonaini,   Statuti   inoiiti  <Mia  ci/fi  ' 

Pi6ii  dal  xiL  id  xiv,  sccoio^  iii.  (1657)  lOi 
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}isti  garofalorum,  Pegolotti  ^  a  little  later,  names  both  as 
i  of  trade  at  Constantinople.  Clove  Leaves  are  enumerated' 
into  Palestine  in  the  12tli  century ;  they  are  also  mentioned 
he  drugs  sold  at  Frankfort  ^  about  the  year  1450 :  we  are 
it  they  are  used  in  modem  times. 

ve  Stalks,  they  are  still  a  considerable  object  of  trade,  cspe- 
Zunzibar,  where  they  are  called  by  the  natives   Vxkiinia, 
olerably  aromatic,  and  yield  4  'to   5   per   cent,   of  vola- 
y  are  used  for  adulterating   the   Ground  Cloves^  sold  by 
L*h    an   admixture   may    be   detected   by   the   microscope, 
the  {K)wder  after  treatment  with  potash,  be  examined  in 
clove  stalks  have  been  ground,  thick-walled  or  stone-cells 
in  the  powder ;  such  cells  do  not  occur  in  cloves.   Powdered 
o  an  adulterant  of  iK)wdered  cloves ;  it  also  contains  stone- 
addition  numerous  starch-granules  which    are    entirely 
loves. 

r  Clares,  Anthophylli, — are  the  fruits  of  the  clove-tree, 
-oblong  berries  about  an'  inch  in  length  and  much  less  rich 
i>il  than  cloves.  Though  occasionally  seen  in  the  London 
some  quantity,  they  are  not  an  article  of  regular  im]K)rt* 
iin  very  large  starch-granules,  their  presence  as  an  adiiltera- 
d  cloves  would  be  revealed  by  the  microscope. 

Cloven — Under  tliis  name  or  Can/ophyllum  ref/ium,  a 
trosity  of  the  clove  was  fonnerly  held  in  the  highest  reputa- 
»ui)t  of  its  rarity  and  the  strange  stories  told  resi)ecting  it^ 
our  i)ossession  show  it  to  l)e  a  wevy  small  clove,  distinguished 
iial  number  of  sepals  and  large  bnicts  at  the  base  of  the 
lie  corolla  and  internal  organs  being  imi>erfectly  developed. 
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fii;    Pimt/ito,  Allspice,  Jamaica  J\'pj)er ;    F.  Paivrc  de  la 
J'ijneni    dis   Afu/lais,     Toutc-epicc ;      G.     Nclkcnpfefftr, 
rV,  Si  uyiunirz. 

al  Origin — Fimenta  officinalis  Lindley*'  (Mi/rfus  Pimenta 
Viimnta  DC),  a  beautiful  evergreen  tree,  growing  to  about 
ight,  with  a  tmnk  2  feet  in  circumference,  common  through- 
:  India  Islands.  In  Jamaica,  it  prefers  limestone  hills  near 
XA  ei^ixHrially  plentiful  on  the  north  side  of  the  island. 

—The  high  value  plarcd  on  the  spices  of  India,  sufticiently 

interest   with   which  aix»matie  and  jningent  plants  were 

the  early  exploriM-s  of  the  New  AVorld ;  while  the  eager 

lain   these  lucrative  commodities  is  shown  bv  the  names 

utftt'  1.  |MT  n>.,    )k-su1o.h   4,*JOO   lackuj^t'H  of  I'love 

//«y'/ri<! *!*    «/iA    ('r"i*"f*s^  »StHlks  at  3</.  to  4'/.  inT  III. 

73.  *  Uutiiphius,  //iW*.  Amh.  ii.  11.  tab.  2. — 

''■'  /VtlllA/l</7«rX,l.*^,  JIallf,  So»'[  also     Hu^skarl,     .V»i/. r     .Sc/i/iixw/    zu 

Jium/ih\H  I/t-rff.   A  tub.,   HuHi-,    lt»«i»>  ;    Iklg, 

thf    f«jrtiii>!htly  priii-   t  ur-  Liuiur*ty   1854.    137;    Valinuiit   do  nouiare, 

riU   Jrug4ir*iker  uudi-r  datr  Diet,  d  UittL  yut.  iii.  (177.'>)  70. 

tt«  aQnuaneemeut  of  tho  mlv  *  CoUcdatKa  Butanicti,  1S21,  >\xh.  t^ib.  19. 
Mother  CIoycs  at  2</.  to  3</. 
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Pepper,  Cinnamon,  Balsam,  Mcleguda,  Ammonium,  bestowed  on  pioduGtkv 
totally  distinct  from  those  originally  so  designated. 

Among  the  spices  thus  brought  to  the  notice  of  Europe,  were  th 
little  dry  berries  of  certain  trees  of  the  m}n*tle  tribe,  which  had  fom 
resemblance  in  shape  and  flavour  to  peppercorns,  and  hence  were  naaii 
Pimienta,^  corrupted  to  Pimenta  or  Pimento,     It  was  doubtless  a  dnjrf 
this  kind,  if  not  our  veritable  allspice,  that  was  given  to  Clusiusin  1611 
by  Garret,  a  dniggist  of  London,  and  described  and  figured  by  the  fons 
in  his  Liher  Exoticorum,^    A  few  years  later  it  began  to  be  imported  nil 
England,  being  as  Parkinson  ^  says — "  obtruded  for  Amomum  "  [Bmd 
Cardamom),  so  that  "some  more  audacious  than  wise  .  .  .  put  it  intki 
compositions  instead  of  the  right"     Sloane*  states  (1691)  that  it  ill 
commonly   sold   by   druggists  for   Carpobalsamum.      Eay   (1693)  (!»• 
tinguished  the  spice  as  a  production  of  Jamaica  under  the  nametf; 
Sweet-scented  Jamaica  Pepper  or  All-spice,  and  states  it  to  be  abimdadt^ 
imported  into  England,  and  in  frequent  use  as  a  condiment,  though 
employed  in  medicine.     The  spice  had  a  place  in  the  London  Phiimi* 
copceia  as  early  as  1721. 

The  consumption  of  pimento  has  been  enormous.  In  the 
1804-5,  the  quantity  shipped  from  the  British  West  Indies 
2,257,000  lb.,  producing  in  import  duty,  a  net  revenue  of  £38,063.^ 

Production   and  Commerce — The   spice  found  in   commene 
furnished  wholly  by  the  island  of  Jamaica.    A  plantation,  there 
a  Pimento  walk,  is  a  piece  of  natural  woodland  stocked  with  the 
which  require  but  little  attention.     The  flowers  appear  in  June,  Ji 
and  August,  and  are  quickly  succeeded  by  the  berries,  which  are 
when  of  full  size  but  still  unripe.     This  is  performed  by  breaking  off 
small   twigs   bearing   the   bunches.     These  are   then   spread  out, 
exposed  to  the  sun  and  air  for  some  days,  after  which  the  stalks 
removed,  and  the  berries  are  fit  for  being  packed. 

By  an  olliuial  document^  it  appears  that  in  the  year  1871,  the  a; 
of  land  in  Jamaica  cropped  with  pimento  was  7,178  acres.     In  that 
the  island  exported  of  the  spice  0,857,838  ft).,  value  £28,574.  Of  thisqi 
tity  Great  Ihitain  took  4,287,551  lb.,  and  tlie  United  States  2,2Gt>,950 

Description — Allspice  is  a  small,  dry,  globular  berry,  rather  varia' 
in  size,  measuring  iV  to  less  than  -f(7  ^^  an  inch  in  diameter.  It 
crowned  by  a  short  style,  seated  in  a  depression,  and  surroundoJ  tv 
short  thick  sepals ;  generally  however  the  latter  have  been  rublx»J  off, 
scar-like  raised  ring  marking  their  former  position.  The  berry  Las 
woody  shell  or  pericarp,  easily  cut,  of  a  dark  ferniginous  brown, 
rugose  by  reason  of  minute  tubercles  tilled  with  essential  oil.  It  i> 
celled,  each  cell  containing  a  single,  reniform,  exalbuminous  seed  Lavi 
a  large  spirally  curved  embryo.  The  seed  is  aromatic,  but  less  so 
the  pericarp. 

Allspice  has  an  agreeable,  pungent,  spicy  flavour,  much  resoin 
that  of  cloves. 


*  Pi/iiinifay  the  Spimisli  lor  jt^'jqnr  is 
derived  from  pitjnit  nfumf  a  general  uaiue  iu 
inedi.'eval  liatin  for  spiory. 

*  Lil».  i.  0.  17. 

*  Thcatnua  L'otanicum  (1640)  1567. 


*  Description  of  thf  Pimicnta  or  Ja\ 
Pcmyr-trcc. — Phil,  Tru}\s.  xvii.  Xo.  1 

*  Parliamcntanj  £etum,  March 
♦luotcd  in  Young's  JVcst-Ituiia  dmvki 
Book,  1807.  79. 

'  Llu/C  Book  for  Jamaica,  printed  isn 
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ICicroscopic  Structure — The  outer  layer  of  the  pericarp  immedi- 
ir  beneath  the  epidermis,  contains  numerous  large  cells  filled  with 
Qtial  oil  The  parenchyme  further  exhibits  thick-walled  cells  loaded 
\  resin,  and  smaller  cells  enclosing  cr}'st€ds  of  oxalate  of  calcium, 
whole  tissue  is  traversed  by  small  iibro- vascular  bundles.  The  seeds 
else  provided  with  a  small  number  of  oil-cells,  and  contain  starch 
loles. 

Chemical  Composition — The  composition  of  pimento  resembles  in 
ly  points  that  of  cloves.  The  berries  yield  to  the  extent  of  3  to  4| 
cent,,*  a  volatile  oil,  sp.  gr.  1037  (Gladstone),  having  the  character- 
;  taste  and  odour  of  the  spice,  aud  known  in  the  shops  as  Oleum 
lentce.  We  have  found  it  to  deviate  the  ray  of  polarized  light  2**  to 
left,  when  examined  in  a  column  of  50  mm.  The  rotatory  power 
ends  upon  the  presence  of  a  hydrocarbon,  the  eugenic  acid  being 
cally  inert. 

Oeser  (18C4),  whose  experiments  have  been  confirmed  by  Gladstone 
'2),  lias  shown  that  oil  of  pimento  has  substantially  the  same 
position  as  oil  of  cloves.  When  it  is  heated  in  a  i^etort,  the  first 
ion  that  distills  over  is  a  hydrocarbon  lighter  than  water,  the  second 
Qgenic  acid,  wholly  soluble  in  alkalis  and  giving  cr}'stalline  salts 
loS),  Salicylic  acid  has  not  been  found.  Pimento  is  rich  in  tannin, 
:ing  with  a  persalt  of  iron  an  inky  black.  Its  decoction  is  coloured 
t  bine  by  iodine,  showing  the  presence  of  starck  Dragendortf  (1871) 
ted  out  the  existence  in  allspice  of  an  extremely  small  quantity  of 
Ikaloid.  . 

Jses — Employed  as  an  aromatic  '^S^   cloves ;   a  distilled   water    7 
HI  Pimentct)  is  frequently  prescribed.     The  chief  use  of  pimento 
a  culinar}'  spice. 

Substitutes — According  to  Berg^  the  Mexican  spice  called  Pt//n>n/a 
abaseo  (/  Pimeni  Tabago,  Guibourt)  which  is  somewhat  larger  and 
iromatic  tlian  Jamaica  allspice,  is  derived  from  a  variety  of  J^imenta 
naliM,  Analogous  products  are  aflbrded  by  Pimenta  acris  Wight 
P.  Pimento  Griseb. 


GRANATEiE. 

CORTEX  GRANATI  FRUCTUS. 

Corttjc  Granati;  Pomegranate  Peel;  F.  Ecorcc  dv  (irenoilu; 

G.  GranatschalffL 


Origin — Punica  Granatuvi  L.,  a  shrub  or  low  tree,  with 
i  deciduous  foliage  and  handsome  scarlet  flowers.  It  appears  to  be 
enoua  to  North-western  India,  and  the  countries  south  and  south- 

•am  infuriDAtion  kintlly  ^▼«^n  ns  by  Mr.  W'hipple  «lihtiiK'il  iu  th<>  iaU>rmtory  of 

L   Hnritii^  mod  Co.,  Lowlon,  it  a|>-  Menra.  BaJTon  aiKl  i*u.,  bW  IK.  (C^'^'^'^IC  ^^* 

that  37M  lb.  of  pinento  distilled  in  ezceptioDAlly  Urgf  yield  of  4  tf  ^t  cruX. 

of  •rrcffml  jMn,  yielded  1201b.  *  PkarmauuiiMke  Waartnimndt  16<».  Stf4. 


i  oil.  «HatTidoiit  to  9*19  yx  cent.— 
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west  of  the  Caspian  to  the  Persian  Gulf  and  Palestine.  Bat  it  bi 
long  been  cultivated,  and  is  now  found  throughout  the  Nrarm  parts  of 
Europe  and  in  the  subtropical  i-egions  of  both  hemispheres. 

History — The  pomegranate  has  been  highly  prized  by  maniind 
from  the  remotest  antiquity,  as  is  shown  by  the  references  to  it  in  tl« 
Mosaic  writings  ;^  and  by  the  numerous  representations  of  the  fruit  ia 
the  sculptures  of  Persepolis  and  Assyria,-  and  on  the  ancient  monumeats 
of  Egypt.^  It  was  probably  introduced  into  the  south  of  Italy  by  Greek 
colonists,  and  is  named  as  a  common  fruit-tree  by  Porcius  CatoMnihe 
3rd  century  B.C.  The  j^eel  of  the  fruit  was  recognized  as  medicinal  br 
the  ancients,  and  among  the  Romans  was  in  common  use  for  tanning 
leather. 

Description — The   fruit   of   tlic   pomegranate   tree  is  a  spheridl, 
somewhat  flattened  and  obscurely  six-sided  berry,  of  the  size  of  a  comntt 
orange  and  often  much  larger, crowned  by  tlie  thick, tubular, 5-  to  O-tootkrf 
calyx.     It  has  a  smooth,  hard,  coriaceous  skin,  which  when  the  fruit  ii 
ripe,   is   of   a  brownish    yellow   tint,   often    finely   shaded  with  wi 
Membranous  dissepiments  about  G  in  nunil)er  meeting  in  the  axis  of  th; 
fruit,  divide  the  upper  and  larger  portion  into  equal  cells.     Below  thes^ 
a  confused  conical  diaphragm  separates  the  lower  and  smaller  half,  which  il,j 
its  turn  is  divided  into  4  or  5  irregular  cells.    Each  cell  is  filled  with  alaqif 
number  of  grains,  crowded  on  thick  spongy  placentae,  which  in  the  upperj 
cells  are  parietal  but  in  the  lower  appear  to  be  centi-al.     The  graii 
which  are  about  I  an  inch  in  length,  are  oblong  or  obconical  and  manj- 
sided,  and  consist  of   a  thin   transparent  vesicle  containing  an  aol,) 
saccharine,  red,  juicy  pulp,  surrounding  an  elongated  angular  seed. 

The  only  part  of  the  iruit  used  medicinally  is  the  peol,  Carter,  Grrfjtsti 
of  the  dru^^gists,  wliieh  in  the  frcsli  state  is  leatliery.  When  ilrr,  ii 
imported,  it  is  in  irrogular,  more  or  less  concave  fragments,  some  of. 
which  have  the  toothed,  tubular  calyx  still  enclosing  the  stamens  andi 
style.  It  is  ^V  to  ,V  of  an  inch  thick,  easily  breaking  with  a  short  corkyj 
fracture  ;  externally  it  is  rather  rough,  of  a  yellowish  brown  or  reddiAj 
colour.  Internally  it  is  more  or  less  brown  or  yellow,  and  honey-combel] 
with  depressions  left  by  the  seeds.  It  lias  hardly  any  odour,  but  has  i 
strongly  astringent  taste. 

Microscopic  Structure— The  middle  layer  of  the  pi'el  ronsi>t5ofj 
large  thin- walled  and  elonirated,  somotin  es  even  branched  cells,  araonjj 
which   occur  thick-walled  cells  a:id  fihro- vascular  bundles.     l^-Dthtl 
outer  and  the  inner  surface  are  made  u])  of  smaller,  nearly  cubic 
densely  packed  cells.     Small  starch  granules  occur  sparingly  throughd 
the  tissue,  as  well  as  crystals  of  oxalate  of  calcium. 

Chemical  Composition — The  chief  constituent  is  tannin,  whicfc^ 
in  an  aqueous  infusion  of  the  dried  ]>eel,  produces  with  perchloride  d\ 
iron  an  abundant  dark  blue  precipitate.  The  peel  also  contains  si 
and  a  little  gum.  Dried  at  100"  C.  and  incinerated,  it  yielded  us  5"9 
cent,  of  ash. 


*  Exoflu-n  xxviii.  33,  34,  Xmuf^^rs  xx.    r»,  '  Wilkinson,  Ancient  Eifinttiatu^il  (iiS^\ 
Deut.  viii.  8.  U'l.                                      ^                       | 

•  Lavanl,  Xin^vch  and  its  JUouiins,  cd.  *2,  ♦  Nisanl's  ediiion,   Paris,  1S64,  ctpp^  ^ 
ii.  (184*9)  29«.  127.  133. 
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Fses — Pomegranate  peel  is  an  excellent  astringent,  now  almost 
ete  in  British  medicine.  Waring^  asserts  that  when  combined  with 
n  and  an  aromatic,  as  cloves,  it  is  a  most  useful  remedy  in  the 
lie  dysentery  of  the  natives  of  India,  as  well  as  in  diarrhoea 


CORTEX  GRANATI  RADICIS. 

romegraixati'-root  Bark  ;  F.  Ecorce  de  racine  de  Grenadier ; 

(}.  Uranatwurzelrimle. 

botanical  Origin — J'unica  Granaium  L.,  see  p.  257. 

iistory — In  addition  to  the  particulars  regarding  the  pomegranate 
given  in  the  preceding  article,  the  following  which  concern  the  drug 
r  notice  may  be  stated. 

L  deci>ction  of  the  root  of  tlio  iK)megranate  was  recommended  by 
13,*  Dioscorides,*  and  Pliny*  for  the  expulsion  of  tai)e-worm;  but 
emedy  had  fallen  into  complete  oblivion,  until  its  use  among-  the 
[us  attracted  the  notice  of  Buchanan  ^  at  Calcutta  about  the  year 
This  physician  pointed  out  the  efficacy  of  the  root-bark,  which 
farther  shown  by  Ilemiug  and  others.  Pomegranate  root  is  known 
ve  been  long  used  for  a  similar  purpose  by  the  Chinese.* 
hou;;h  the?  medicine  is  admitted  to  be  efficient,  and  is  employed 
advantage  in  India  where  it  is  easily  procured  both  genuine  and 
,  it  is  hardly  ever  administered  in  England,  the  extract  of  main- 
lining generally  preferred  ;  but  it  has  a  place  in  several  continental 
uiucojia'ias. 

)cscription— The  bark  occurs  in  rather  thin  quills  or  fragments,  3 
inches  long.  Their  outer  surface  is  yellowish  grey,  sometimes  marked 
fine  longitudinal  striations  or  reticulated  wrinkles,  but  more  often 
wed  by  iKinds  of  cork,  running  together  in  the  thickest  pieces  into 
I  flat  conchoidal  scalefi.  The  inner  surface  which  is  smooth  or 
:ed  with  fine  stria?  and  is  of  a  greyish  yellow,  has  often  strips  of 
x>agh  whitish  wood  attached  to  it.  The  bark  breaks  short  and 
lUr  ;  it  lias  a  purely  astringent  taste,  but  scarcely  any  odour. 

licroscopic  Structure — On  a  transverse  section,  the  liber  is 
to  lie  the  prevailing  i)art  of  the  cortical  tissue.  The  former  consists 
temating  layers  of  two  kinds  of  cells— one  of  them  loaded  with 
i  crj-stais  of  oxalate  of  calcium,  the  other  filled  with  starch  granules 
tannic  matter.  The  bark  is  traversed  by  narrow  medullary  rays, 
rerr  large  sclerenchjTuatous  cells  ai*e  scattered  through  the  liber, 
bed  with  a  dilute  solution  of  a  persalt  of  iron,  the  bark  assumes  a 
blackish  blue  tint. 

:hefnical  Composition — The  bark  contains  according  to  Wacken- 
nSlM;.  more  than  22  per  cent,  of  tannic  acid,  which  Rembold 
r,  has  a«certaine<l  to  consist  for  the  most  part  of  a  peculiar  variety 
i  I'ttniro-tannic  Acid,  C*^H'*0";  when  Iwiled  with  dilute  sulphuric 
it  is  resolved  into  Ellagic  Acid,  C^*H*0*,  and  sugar.     Punico-tannic 

i.ir  .    '.'' /iw/ia,  1868.  08.  447.                        ^  Edinb,    Med,    atul    Surg,   Jourm.y    iii. 

►  M-  !!-ma,  lib.  it.  c  17.  (1807)  22. 

y.  1.  c.  153.  *  Debeaaz,  rharnutcit  §t  Mat,  Mid.  du 

h   ssiii.  r,  60.  ChinitiM,  1865.  70. 
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acid  is  accompanied  by  common  tannic  acid,  yielding  by  meai 
sulphuric  acid,  gallic  acid,  which  appears  sometimes  to  pre-exii 
the  bark.  If  a  decoction  of  pomegranate  bark  is  pTecipit4ite( 
acetate  of  lead,  and  the  lead  is  separated  from  the  filtered  liqai( 
latter  on  evaporation  yields  a  considerable  amount  of  mannite.  T 
probably  the  Pnnicin  or  Granatin  of  former  observers.  Amon] 
substances  hitherto  detected  in  pomegranate  bark,  it  will  be  seen 
there  is  none  which  explains  its  ttenicide  power. 

Uses — A  decoction  followed  by  a  purgative,  is  stated  by  Wa 
and  others  to  be  most  efficient  for  the  expulsion  of  tape-wonu.  The 
bark  is  said  to  be  preferable  to  the  dried. 

Adulterations — The  commercial  drug  frequently  consists  pari 
entirely  of  the  bark  of  the  stem  or  branches,  characterised  by  it 
abundant  cork-formation,  which  exhibits  longitudinal  bands  or  rid 
light  brownish  -cork,  but  not  conchoidal  exfoliations.  The  middle  a 
layer  is  somewhat  more  developed,  and  contains  in  the  outer 
deposits  of  chlorophyll.  The  cambial  zone  is  not  distinctly  obsei 
Such  bark  is  reputed  to  be  less  active  than  that  of  the  root,  b 
are  not  aware  that  the  fact  has  ever  been  proved. 

•The  bark  of  Buxus  scmpervircns  and  of  Berberis  vulgaris  are  som 
similar  to  the  drug  under  notice,  but  their  decoctions  are  not  affect 
sdts  of  tron. 


ruCURBlTACE.^. 

FRUCTUS     ECBALLII. 

Fnictus  El(tte7*ii ;  Elaterium  Fruity  Squirting  Cucumber,  Wild  Cucv 
F.  Concamhre  pui^gatif  on  Sauvagc  ;  G.  Springgurke, 

Botanical  Origin — EchaUium  ^  Elaterium  A.  Richard  {Mora 
Elaicrlnm  L.),  a  coarse,  hispid,  fleshy,  decumbent  plant  without  te 
having  a  thick  white  perennial  root.  It  is  common  throughoi 
^lediterranean  region,  extending  eastward  as  far  as  Southern  Russ 
Persia,  and  westward  to  Portugal.  It  succeeds  well  in  Central  E 
and  is  cultivated  to  a  small  extent  for  medicinal  use  at  Mit<?hai 
Hitchin  in  England. 

History — Theophrastus  mentions  the  plant  under  notice  I 
name  of  ^Uvo<i  aypco^;.  It  is  also  particularly  noticed  by  Dioscoride 
explicitly  describes  the  singular  process  for  making  elaterium  {ikar 
which  was  almost  exactly  like  that  followed  at  the  present  day. 

The  Wild  or  St^uirting  Cucumber  was  well  known  and  cultivj 
gardens  in  England  as  early  as  the  middle  of  the  IGth  century.' 

Description — The  fruit  is  ovoid-oblong,  nodding,  about  1 
lon^»  hisj)id  from  numerous  shoil  fleshy  prickles  terminating  in 
elongated  points.  It  is  attached  by  a  long  scabrous  peduncle,  is 
and  green  while  young,  becoming  slightly  yellowish  when  mature 

Indian  '  Animls   of  Med.    Scifiice,    vL       aHusiou  to  the  expulsion  of  the  seed' 
(1^510  ;  FharwacopiY.ia  of  India ^  1868.  93.         erroneously  written  Echalium^ 
"  l\b'ilfiitin   from    ^KfiJiW^}.    I    «'Xpel.   in  »  'j'm„».i-\s  lierUifi^  1568,  ]Kirt  i. 
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iml  contains  niunerriiis  oblong  setnJs  IckIj^lmI  in  a  very  bitter 

pulp.     Tlie  fruit  when  ripe  sejiarates  suddenly  from  the  stalk. 

*  same  moment  the  swmIs  and  juice  are  forcibly  expelled  from 

ire  left  by  the  tletached  i)eduncle.  This  interesting  phenomenon 

the  ])nK*e8s  of  exosmosis,  by  which  the  juice  of  the  outer  part 

lit  gradually  p;isse8  through  the  strong  contractile  tissue  whiirh 

central  cavity,  until  the  pressure  becomes  so  great  that  the 

\  way  at  its  weakest  point.     This  jK)int  is  that  at  which  the 

is  articulated  with  the  fruit ;  and  it  is  the  sudden  antl  |K)werful 

\\\  of  the  elastic  tissue  when  relieved  from  pressure,  that  occa- 

violent  expulsion  of  tlie  contents  of  the  central  cavity. 

he  prepaniticm  of  the  officinal  elaterium,  the  fruit  has  to  be 

while  still  somewhat  immature,  for  the  simple  rt»ason  that  it 

impossible  to  gather  it  so  as  to  retain  its  all-imjMirtant  juice,  if 

lite  ripe.  When  it  is  sliced  longitudinally  as  in  making  elaterium, 

he  juice  is  exi>elle<l  by  virtue  of  the  endosmr»tic  action  alreatly 

,  as  can  easily  l)c  seen  on  examining  the  ctmtracted  lining  of  the 

it.  •      .     '      .  . 

■a  ob3t»r\'es  *  that  if  the  juice  of  a  fniit  is  I'eceivc^d  on  a  jdate  of 

is  seen  to  be  nearly  colourless  and  transparent.      In  a   few 

lowever,  by  exposure  to  the  air,  it  becomes  slightly  turind,  and 

lite  coagula  are  formed  in   it.  *  By  slow  evaJKiration,  minute 

al  crystals  make  their  appearance :  these  are  fh'rfcrin.  • 

Iry  weather  favours  the  development  of  the  active  princijde  of 

3SCopic  Structure — The  middle  layer  of  the  fruit  is  built  up 
.oiiiewliat  thick-walled  cells,  traversed  bv  a  few  fibn)-vaM!ular 
The  fnnner  abound  in  small  starch  grains,  and  al>o  contain 
i*f  albuminous  matter. 

lical  Composition — Tlie  experiments  of  Clutterbuck  (ISTJ) 
lat  the  active  properties  of  the  elaterium  plant  n^side  chiefly, 
>t  exclusively,  in  the  juice  that  surrounds  the  sce<ls ;  and  it  is 
nice  and  to  the  medicinal  pi-oduct  which  it  yields,  that  the 
of  chemists  has  been  hitherto  directed. 

nice  obtained  by  lightly  ])ressing  the  sliced  fruits,  is  at  first 
iml  slightlv  turbid.  After  having  bt»en  set  aside  a  r»*w  hours. 
I  deposit,  which  has  to  be  collected  on  calico,  rapiilly  drained 
le  pressure  between  layers  of  bibulous  jmper  and  ponms  bricks, 

in  a  warm  place.  The  substance  thus  obtained  is  the  AV^/r /•//'/>* 
acv.^     The  methotl  recommended  bv  Clutterbuck  *  involvf^  ro 

The  juice  of  the  sliced  fruit  is  saved,  and  tht»  ]»ulp  Fcou|»f'd 
lie  thumb  of  the  operator,  is  thi*own  on  a  sii'Vc  and  sliulitly 
ith  pure  water.  From  these  liipuirs.  elaterium  is  de|»osited. 
"ium  occurs  in  irn'gular  cake-like  fragments,  light,  friable,  and 
when  iiew.of  a  bright,  pale  given,  iKTcmiing  by  agt»  gn^vish  and 
z  niinut"   crvstaN   on  the  surface.      It  has  a  hcrl>v   tealiki' 

/■   V«'     I/*"'*,  ii.  (l'».*-5»  17t.'>.  •»«'vrroly  f;iiin  thiir  wi»rk  •■*  in  tiuit  v/ni 

h.i4t  t>i  |ir-M'iiri'  tlHtiMitiiii  tinitH  1>.  11.  ^  , 

ill  t h**  \ «'ry  rm»»  -iiiiitiht  of  \^*i^^  ■*  'rii'-f  i-*!!  ■M'ini.,iif ''if.*'f '*/,»-■  .r  f.«ini  i-  i 

tlmt'thi-   |*ri«|i|i*    «-''Mi|Mtil    in  liv  l.iiiiiu-iis.  uNo  rnlltii /./lUti*  j'Jiu  .  .^   - 
fruiti   hail    niviT     'Utlf!«««i    m         '«/...•//.  J/i/.  A  ^"\./'>ry.  ii«  ^^  Km    I. 
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odour  aud  a  very  bitter  taste.  The  produce  is  extremely  small:  24011 
of  fruits  gathered  at  Mitcham,  10  August  1868,  yielded  4|  canoes  of 
elaterium  =  0123  per  cent. 

Elaterium  consists,  according  to  Pereira,  of  ElatcHn^  to  which  the 
activity  of  the  drug  is  due,  contaminated  with  green  colouring  maua, 
cellular  tissue,  aud  starch,  together  with  a  little  of  the  residue  of  tbe 
bitter  liquor  from  which  these  substances  were  deposited.  Yet,in(»r 
opinion  this  description  is  not  applicable  to  the  best  varieties  of  elateiion. 
We  have  examined  elaterium  carefully  prepared  in  the  laboratoiyrf 
Messrs.  Allen  and  Hanburys,  I/)ndon,  and  a  fine  specimen  imported  fiw 
Malta.  Both  are  devoid  of  starch,  as  well  as  of  cellular-tissue,  but  lae 
seen  to  be  largely  made  up  of  crystals.  The  first  sample  contained  1! 
per  cent,  of  water,  and  yielded  after  drying,  8*4  per  cent,  of  ash. 

The  most  interesting  principle  of  elaterium  is  Elaterin^  (?*HW, 
discovered  about  the  year  1831  by  ilomes,  and  independently  hf 
Hennell.  The  best  method  of  obtaining  it,  according  to  our  experieitti 
is  to  exhaust  elaterium  with  chloroform.  From  this  solution,  a  wluti 
crystalline  deposit  of  elaterin  is  immediately  separated  by  additioarf 
ether.  It  should  be  washed  with  a  little  ether,  and  recrj'stallized  fen 
chloroform.  We  have  thus  obtained  336  per  cent,  of  pure  elaterin  &• 
the  above-mentioned  elaterium  of  London,  and  276  per  cent,  from  tin 
of  Malta.  Elaterin  crystallizes  in  hexagonal  scales  or  prisms;  it  hu a 
extremely  bitter,  somewhat  acrid  taste.  It  is  readily  soluble  in  boiliBK 
alcohol,  amylic  alcohol,  bisulphide  of  carbon,  or  chloroform.  Its  alco- 
holic solutions  are  neutral  and  are  not  precipitated  by  tanuiu,  nor  if 
any  metallic  solution.  It  is  but  veiy  little  coloured  by  cold  coucentntri 
sulphuric  acid. 

Elaterin  is  the  drastic  princi]>lo  of  EvhaUlnm  ;  if  to  its  Ix'ilii? 
alcoholic  solution,  solid  caustic  ix)tasli  is  added,  the  liquid  thus  o'otaiiwi 
is  stated  by  Buchheim  (187li),  to  be  no  longer  precipitable  by  wata 
The  elaterin  is  then  in  fact  converted  into  an  acid  bodv,  wliich  inavbe 
separated  l»y  supersaturating  the  solution  with  a  mineral  acid.  T» 
principle  thus  obtained  has  been  found  by  lUichlieim  to  be  devoid  i 
drastic  power. 

The  fresli  juice  of  tlie  fruits  was  found  by  Kohler  (1860)  to  con'jii 
95  per  cent,  of  water,  3  to  3*5  of  organic  and  1  to  1*6  of  iuoniinie 
constituents.  The  same  chemist  observed  that  the  percentage  of  eLiterii 
gradually  diminislied  as  tlie  season  advanced,  until  in  the  month  J 
September  he  was  unable  to  obtain  any  of  it  wliatever. 

Walz  (1859)  found  in  the  juice  of  the  fruits  and  lierb  of  EchalliumU 
well  as  in  that  of  (■uru/nis  Pvophctanun  L,  a  second  cr^'slallizable  bitt* 
principle,  Prophctin,  and  the  amorphous  substances  EcbuUin  or  Elaieft 
Acid,  Jfi/drO'Clatcrut,  and  Elatcridc,  all  of  which  rec^u ire  further  examioi" 
tion.^  Trophetin  is  a  glucoside, —  not  so  the  other  principles.  Thefo* 
together  constitute  according  to  Walz,  8'7  per  cent,  of  elaterium,  vhick 
moreover  contains  about  the  same  percentage  of  poetic  matter. 

Uses — Squirting  cucunil)ers  are  only  employed  for  making  elat^rinBi 
which  is  a  very  powerful  hydragogue  cathartic-  Elaterin  is  not  eiuployei 
in  medicine,  but  seein*'  how  nmcli  elaterium  is  liable  to  vaiT  from  oxnM 
or  season,  it  might  probably  be  introduced  into  use  witli  advantage. 

1  Gmeliii'sC%«mii<ry,xvii.  (1866)365  367.  »  Clutterl.uck  snya  J  oJ*  a  gr.iiii  px-|< 

violeiitlv. 


FRUCTUS  COLOCTNTHimS.  263 

FRUCTUS  COLOCYNTHIDIS. 

th^Coloqidntida,  Ijitt*'!' Ap2)lv ;  F.  CoU^qvink ;  G.  Colaquinthe. 

nical  Origin — Citrulhia  Colocynthis  Schrader  {Cucumis  Col(h 
*) — Tho   ctilo<*ynth   ^ounl  is  a  slender  scabrous  plant  with  a 
root,  native  <»f  wann  and  dry  regions  in  the  Old  World,  over 
has  an  extensive  area. 

itencin^  eastward,  it  occui-s  in  abundance  in  the  arid  districts 
unjab  and  Sind,  in  sandy  jdaces  on  the  Coroinandel  coast,  in 
'ersia  as  far  north  as  the  Caspian,  in  Arabia  (Aden),  Syria,  and  in 
:he  (treek  islands.  It  is  found  in  immense  (juantities  in  Upper 
d  Nubia,  and  throu^diout  North  Africa  to  Morocco  and  Sene- 
in  tlie  Cape  de  V<'rd  Islands,  and  on  maritime  sands  in  thd 
t  of  Spain.     Finally,  it  is  said  to  have  been  collected  in  Japan. 

)ry — Colocynth  was  familiar  to  the  Greek  and  Itoman,  as  well 
»  Arabian  physicians;  and  if  we  may  judge  by  the  mention  of 
\nglo-Saxon  herbal  of  the  1 1th  centur)','  was  not  then  unknown 
n.  The  drug  was  collected  in  Spain  at  an  early  period,  as  is 
from  an  Arabic  calendar  of  a.d.  DGl,  lately  published  together 
mcient  I-jitin  version.- 

|)lant  has  been  long  cidtivated  in  Cypnis,  and  its  fruit  is 
d  in  the  14th  century  as  one  of  the  more  important  products 
ind.' 

ription — Tlie  colocynth  plant  bears  a  gounl  of  the  size  and 
an  orange,  having  a  smooth,  marbled-gieen  surface.  It  is  some- 
[•orteil  simply  dried,  in  which  case  it  is  of  a  brown  colour;  but 

u.«iually  it  is  found  in  the  market,  ])eeled  with  a  knife  and 
I  then  fonns  light,  pithy,  nearly  white  balls,  which  consist  of 

int4'mal  i»ulp  of  the  fruit  with  the  seeds  imbedded  in  it.  This 
ewrly  inodi»rous,  but  has  an  intensely  bitter  taste,  i>crceptible  by 
r  its  t'.ust  when  the  drug  is  slightly  handled.     The  balls  are 

nii'ie  or  le.^s  broken;  ^hcn  dried  too  sh>wly  they  have  a  light 
Jilt  I. 

fcds  iiw  disposttl  in  vertical  rows  on  3  thick  parietal  placentsB, 
r«jji(  t  to  the  centre  of  the  fiuit.  then  divide  and  turn  back, 
two  branches  directed  towanls  one  another.  Owing  to  this 
,  tin-  fruit  easily  breaks  up  vertically  into  3  wedges  in  each  of 
•  bMlgfd  2  rows  of  dark  brown  soeds.  The  seetls,  of  which  a 
tain?;  from  200  to  :UM),  are  of  llattened  ovoid  form,  ^\  of  an 

by  ,-.-,  brf»ad,  not  bordered.  Th<*  testa  which  is  hanl  and  thick, 
s  .--urriue  minutely  granulated,  is  marked  on  each  side  of  its 
ite«l  eml  by  two  fum)ws  dirt»cted  towards  the  hilum.  The  seed, 
•T  Cnrnrhitno'(t\  is  exalbuminous,  and  has  thick  oilv  cotvledons, 

an  t-mbryo  with  bhorL  straight  radicle  directed  towards  the 

null  fruits  an*  mostly  supplied  by  wholesale  druggists,  broken 
aving  the  seeds  removed,  the  drug  in  such  case  l^eing  called 
Pulp  or  Pith, 

>8Copic  Structure — The  pulp  is  made  up  of  large  thin-walled 

ar,  I>trMiiutM,  &.'.  i.  (1S6U  :\2:k  »  IV-  Man  Latrir.  //i*r  de  Vile  ds  Chyprt, 

ndrier  'U  Curdout,  \mh\w  [«r  K.       LiL  (1552-^1)  4Wb. 
e,  lb73.  n. 
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parenchymatous  cells,  their  outer  layer  consisting  of  rows  of  smalkr 
cells,  more  densely  packed.  The  tissue  is  irregularly  traversed  by  fibio- 
vascular  bundles,  and  also  exhibits  numerous  large  intercellular  spucL 
The  cells  contain  but  an  insignificant  amount  of  minute  granules,  to 
which  neither  iodine  nor  a  persalt  of  iron  imparts  any  coloration.  The 
tissue  is  not  much  swollen  by  water,  although  one  part  of  the  pulp  eaalj 
retains  from  10  to  12  parts  of  water  like  a  sponge. 

Chemical  Composition — The  bitter  principle  has  been  examinel 
by  Walz  (1858).  He  treated  alcoholic  extract  of  colocynth  with  witer, 
and  mixed  the  solution  firstly  with  neutral  acetate  of  lead  and  sabse- 
quently  with  basic  acetate  of  lead.  From  the  filtered  liquid  the  M 
was  separated  by  means  of  sulphuretted  hydrogen,  and  then  tannic  lod 
added  to  it.  The  latter  caused  the  colocynthin  to  be  precipitated;  die 
precipitate  washed  and  dried  was  decomposed  by  oxide  of  lead,  lal 
finally  the  colocynthin  was  dissolved  out  by  ether. 

Walz  thus  obtained  about  \  per  cent,  of  a  yellowish  mass  or  tuft^-, 
which  he  considered  as  possessing  crystalline  structure  and  to  whiAj 
he  gave  the  name  Coloa/nthin,  He  assigns  to  it  the  formula  C**HPHJ*,] 
which  in  our  opinion  requires  further  investigation.  Colocynthin  ii  tj 
violent  purgative. 

Colocyntliin  is  decomposed  according  to  Walz  by  boiling  dilute  bydnh 
chloric  acid,  and  then  yields  Colocynihnn,  C**H®*0^',  and  grape  sugar. 

The  same  chemist  termed  Colocyiithitin  that  part  of  the  alcoholv 
extract  of  c<)locynth  which  is  soluble  in  ether  but  not  in  water    Purifa 
with  boiling  alcohol,  colocynthitin  forms  a  tasteless  crystalline  powder. 

The  pulp  perfectly  freed  from  seeds  and  dried  at  100**  C,  afforded i 
\  1  per  cent,  of  ash ;  the  seeds  alone  yield  only  2*7  per  cent  They  \iXtC 
even  wlien  crushed,  but  a  faint  bitter  taste  and  contain  17  per  cent 
of  fat  oil. 

Commerce — The  dnig  is  imported  from  Mogador,  Spain  and  SyriL 

Uses — In  the  form  of  an  extract  made  with  weak  alcohol,  uij 
combined  with  aloes  and  scammony,  colocynth  is  much  employed  isi| 
pnrfrative.  The  seeds  roasted  or  boiled,  are  the  miserable  food  of  soB« 
f>f  the  poorest  tribes  of  the  Sahara.^ 

Substitutes — Cvrumif^  trifjonvs  Koxb.  {C.  Psen do-col onpif his  RojIeU 
a  plant  of  the  plains  of  Northern  India,  with  spherical  or  elongiteij 
sometimes  obscurely  trigonous,  bitter  fruits,  prostrate  rooting  stems  lilj 
deeply,  divided  leaves,  resembles  the  colocynth  gourd  and  has  beei' 
niistaJvcn  for  it.  AnoUier  species  named  by  Royle  C,  JTardwickii  Msi 
known  to  the  natives  of  India  as  Hill  Colocynth,  has  oval  oblong  bittftl 
fruits,  but  leaves  entirely  unlike  those  of  Citrullus  Colocynthin  ] 
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HERBA  HYDROCOTYLES. 

Indifiii  }Iii(lrnrnttfl(\  Inilimi  Penny icort  ;  F.  BivUarqita^ 
Botanical  Origin — Ilydrocotylc  usiaiica  L.,  a  small  creeping  h< 

'  S«M»  my  |):«i>i  r  mi  Cvnuni^  i^ohn/jtfhh       Arrhiv    dr.r   Pharmacif,  201   (1S72)  2*^" 
oini.'idrri'il     a>   a    mitiiiive    pUnt    in    the       F.  A.  F. 
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I  blender  jointed  stems,  common  in  moist  places  throuf;hout  tropical 
ft  and  Africa,  occurrins;  also  in  America  from  South  Carolina  to 
divia,  in  the  West  Indies,  the  islands  of  the  I'acific,  New  Zealand, 
.  Austnilia. 

Hiitory — The  plant  was  known  to  Kheede  *  hy  its  Malyalim  name  of 
Eff^iTw  Tor  Kutalcan),  and  also  to  Kumphins.^  It  has  In^en  long  used 
iicinally  hy  the  natives  of  Java  and  of  the  Coromandel  coast.  In 
»2,  Boilfau.  a  French  physician  of  Mauritius,  pointed  out  its  virtues 
Jie  treatment  of  leprosy,'  for  which  disease  it  was  larp?ly  tried  in  tXm 

CUls  of  Madras  by  Hunter^  in  IS'i^.     It  has  since  been  admitted  to 
X  in  the  Pharmncopivin  of  India. 

Description'^ — The  p<Mlunch»s  and  petioles  are  fa<»ciclwl:  the  latter 
frequently  21  inches  lon<; ;  th«*  ])eduncles  are  Kli(»rter  an<l  Itear  a  3- 
i-flowered  simple  umhel  with  very  short  rjiys.  The  leaves  an*  reni- 
Ip  crenate,  1  to  2  inches  in  longest  diameter,  7-nerve<l,  glahrous,  or  when 
Bg  Foinewhat  hairy  on  the  under  side.  Tlu»  fruit  is  laterally  com- 
Mii,  orfticular,  acute  on  the  back ;  the  mericarps  reticulated,  some- 
n  a  little  hairv,  with  *»  to  T)  curved  ribs ;  thev  are  devoid  of  vitta*. 
main  root  is  an  inch  or  two  long,  but  roots  are  also  thrown  out  by  the 
mmbent  stem. 

When  fn»sh,  the  herb  is  said  to  be  aromatic  and  of  a  dis;i|^reeaMii 
er  and  pungent  taste ;  but  these  (qualities  apj»ear  to  Ik*  lost  in  ilrying. 

Chemical  Composition — An  analysis  of  hydroc»»tyle  has  Ikhmi  matle 
Lepine,  a  phannacien  of  Pondicherry,"  who  found  it  to  yield  a  some- 
it  peculiar  iKxly  which  he  called  V^ellarin,  fn)m  Vnlltirai^  Ihe  Tamil 
le  of  the  plant,  and  regartled  as  its  active  principle.  Vellarin,  which 
aid  to  be  obtainable  from' the  dry  plant  to  the  extent  of  OS  to  1<) 
opnt.  is  an  oily,  non-volatile  li(juid  with  the  smell  and  taste  of  fresh 
|focr«tyle.  soluble  in  spirit  of  wine,  ether,  caustic  ammonia,  and 
tially  also  in  hydrochh>ric  acid.  Tliese  singular  prop<Tties  do  not 
ble  lis  to  rank  vellarin  in  any  well-characterised  class  of  f)r^^nic 

rntls. 
exhausting  .*»  ounces  of  the  dried  herb  with  rectitietl  spirit,  we 
not  nlj^ain  anything  like  vellarin,  but  simply  a  green  extract  almost 
ifelv  soluble  in  wann  water,  an<l  containing  chietlv  tannic  acid  which 
fared  an  abundant  green  pn»cipitate  with  salts  of  iron.  With  caustic 
■ab.  of-ither  the  herb  nor  its  extract  cvoIvimI  any  nauseous  odour. 
\  dri»-ti  plant  afl'onlwl  Lej»ine.l*>  i»er  cent.  o{  \\A\, 

Uses — As  an  alterative  tonie,  hviln»cotvle  is  allowrtl  to  br  of  M)m'» 
hy.  but  the  jxjwer  claimed  for  it  by  Uoileau  ot  ruring  lepn»sy  is 
pnilly  denied.  Dorvault '  reganls  it  as  W*longing  to  tlie  cla-is  of 
-r»ti«'''>-ai:rid  |M»i.sons  such  as  hemlock,  but  we  siv  no  evidence  to 
mtit  ••neb  an  opinion.  IV-sides  l>eing  administeivd  internally,  it  is 
i#-tiin»—  loyally  applit^l  in  the  ft>rm  of  a  jMniltice.  I'oileau  says  that 
#-1.1: n-  plant  is  preferable  to  the  leaves  alom*.'' 

0    '   ,i/.f/  X.  till'.  4*'.  '  ./..'/.,■.  ,;  /%,,....  \\\j.i.  ,\^:.:.   ir. 

If --  rf-    .-I  •«  /-I « .   V .   K.l«.  "A  *  (tjit.-,  m,  { 1  >  7  J  ^  i^ :,  4 . 

'  72V  *1  hnvfA   tiiipn*   Htv    I't-'riMl    in    lli-    / '- »    .  .i- 

JfWtns/  AV7<4.*'«,  ll«<lr«.S  1^*Vj>.  o^'i.  r./»iio  f/  /.I'M. 

Drmvn  up  frr>iii  lodinu  ^jft  imrnik. 
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Substitutes  (?) — H.  rotundifolia  Roxb.,  another  species  commooii 
India,  may  be  known  from  H,  asiatica  by  having  10  or  more  flowetsina 
umbel  and  much  smaller  fruits.  The  European  JS.  imlgaris  L,  euSj' 
distinguishable  from  the  allied  tropical  species  just  described,  byhariig 
its  leaves  orbicular  and  peltate  (not  reniform),  is  said  to  possess  d^ 
terious  properties. 

FRUCTUS  CONII. 

Hemlock  fi-uits ;  F.  Fruits  de  Cigue  ;  G.  Schierlinffsfrucht, 

Botanical  Origin — Conium  maculatum  L.,  an  erect  biennial  Iwh* 
ceous  plant,  flourishing  by  the  sides   of  fields  and  streams,  and  i 
neglected  spots  of  cultivated  ground,  throughout  temperate  Europe 
Asia.     It  occurs  in  Asia  Minor  and  the  Mediterranean  islands,  and 
been  naturalized  in  North  and  South  America.     But  the  plant  is 
unevenly  distributed,  and  in  many  districts  is  entirely  \ranting.   It  i 
found  in  most  parts  of  Britain  from  Kent  and  Cornwall  to  the  Orl 

History — The  Cicuta  of  the  Eomans  and  Kdiv^tov  of  the  6; 
was  the  plant  under  notice.    The  famous  hemlock  potion  of  the 
by  which  criminals  were  put  to  death,  was  essentially  composed  of 
juice  of  this  plant.     The  old   Eoman  name  Cicuta  was  subseq 
applied  to  Cicuta  virosa  L.,  another  umbelliferous  plant  which  is 
gether  wanting  in  Greece  and  in  Southern  Europe  generally,  and 
not  contain  any  poisonous  alkaloid. 

Hemlock  was  used  in  Anglo-Saxon  medicine.  It  is  mentioned 
early  as  the  lOtli  century  in  the  vocabulary  of  Alfric,  archbishop 
Canterbuiy,  as  "  CiVw^a,  hemlic."  ^  Its  use  in  modern  medicine  is 
chiefly  to  the  recommendation  of  Storck  of  Vienna,  since  whose 
(1760)  the  plant  has  been  much  employed.  The  extreme  uncertai 
and  even  inertness  of  its  preparations,  which  had  long  been  known 
physicians  and  had  caused  its  rejection  by  many,  have  been  rece: 
investigated  by  Ilarley.-  The  careful  experiments  of  this  physia 
show  what  are  the  real  powers  of  the  drug,  and  by  what  method  i 
active  properties  may  be  utilized. 

Description — The  fruit  has  the  stinicture  usual  to  the  order;  ill 
broadly  ovoid,  somewhat  compressed  laterally,  and  constricted  to 
the  commissure,  attenuated  towards  the  apex,  which  is  crowned  witk 
depressed  stylopodiuni.     As  met  with  in  the  shops,  it  consists  of 
separated  mericarps  which  are  about  J  of  an  inch  long.     The  d 
surface  of  these  has  5  prominent  longitudinal  ridges,  the  edges  of  whi 
are  luarked  with  little  protuberances  giving  them  a  jagged  or  c: 
outline,  which  is  most  conspicuous  before  the  fruits  an*  fully  ripe, 
furrows   are  glabrous  but   slightly  wrinkled  longitudinally ;   they 
devoid  of  vittie.    ^Vhen  a  mericarp  is  cut  transversely,  the  seed  exhi 
a  reniform  outline,  due  to  a  dce[)  furrow  in  the  albumen  on  the  side 
the  commissure. 

The  fruits  of  hemlock  are  dull  greenish  grey,  and  have  but  lil 
taste  and  smell ;  but  when  triturated  with  a  solution  of  caustic 
they  evolve  a  strong  and  olfensive  odour. 

Microscopic  Structure — Hemlock  fruits  differ  from  other 

1   Volume    of     I'ocahularics,    edited    by  *  Phami,  Joum,  riii.  (1S67^  ix   -1 

WrighMS57.  31. 
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the  order  by  the  absence  of  vitUi?.  In  the  endocarp,  there  is  a 
coliiir  layer  of  small  nearly  cubic  cells  surrounding  the  albumen.  The 
ilaof  tho  <-ndiK.'arp  are  loaded  with  a  brown  liquid  consisting  chiefly  of 
Vkine  and  essential  oil. 

Chemical  Composition — The  most    important  constituent  of  the 

uita  of  hemlnck  is  Conine  or  Conia,  C"*il^*'JN,  a  limjiid  colourless  oilv 

aid,  of  sp.  *{r.  0  8S,  having  poisonous  properties  ;  it  has  a  strong  alkaline 

action,  and   Ixjils  without  decomposition  at   lO.'i  '»  C     It  was  first 

Merged  by  Gi.-eke  in  1H27,  recognized  as  an  alkaloid  by  (4eiger  in  1831, 

id  more  amply  studied  by  Weitheim  in  18r)(>  and  ]8<)2.     In  the  plant, 

is  cumbiui'ii  with  an  acid  (mali<;  ^),  and  accompanied  by  ammonia  as 

cIl  ofl  by  a  SL'Coud  less  {>oisonous  crystalli/able  base  called  CoiOiydrine, 

■H*"X<>,  whirh  may  be  convi-rtetl  into  conine  by  abstraction  of  the 

raeuts  of  wati'r.     From  these  alkaloids  a  liqui<l,  non-poisonous,  hydro- 

krbuu,  i\ni}finie,  C*1I**,  has  been   separated  by  Wertheim.      Even  in 

lUiit*  one  hyilrogen  atom  of  conine  is  fretjuently  replaced  by  methyl, 

H' ;  and  cummercial  conine  commonly  contains,  as  shown  by  A.  von 

(  C**II^* 
anta  and  Kekulcf*,  methyl-conine  X  -J  .,jr.,         lastly  there  is  present 

hemlock  fiuits,  a  third  alkaloid  having  probably  the  composition 
B"X. 

A*  t«)  the  yield  of  conine,  it  varies  according  to  the  development  of 
e  fruits,  but  is  at  best  only  about  J  per  cent.  According  to  Schroff 
87uk  the  fruits  are  most  active  just  befon^  maturity,  provided  they  are 
Ihercd  from  the  biennial  plant.  At  a  later  stage,  conine  is  probably 
mly  transformed  into  conhydrine,  which  however  is  present  in  but 
ty  pmall  projHjrtion, — about  1^  per  mille  at  most. 

In  its  deleterious  action,  conine  resembles  nicotine,  but  is  much  less 
werful. 

S  iiift*  (ls7 1-1872)  has  artificially  produced  an  alkaloid  partaking  of 
e  ^'en^^ral  pro]K'rties  of  conine,  and  having  the  same  composition  ; 
it  it  ii  o]itically  indillerent.  Conine  on  the  other  haml,  we  find  turns 
e  plane  of  {xdarization  from  47 '7  to  t>r-4,  that  is  to  say  \y'l  to  the 
^t.  wht^n  t'xamineil  in  a  cohunn  2.7>  mm.  long.* 

The  fruits  of  hendock  contain  also  a  volatile  oil  which  appears  devoid 
poisonous  pro]>erties ;  it  exists  in  but  small  (quantity  and  has  not  yet 
en  fully  examined. 

Uses — The  fruits  of  hemlock  an*  the  only  convenient  .source  of  the 
taloid  c«>uine.  They  were  introduced  into  British  medicine  in  18(.i4,  as  a 
bstitute  for  the  dried  leaf  in  making  the  tincture.  Ihit  it  has  been 
nm  that  a  tincture,  whellur  of  leaf  or  fruit,  is  a  ]»reparation  of  very 
sil  valut?,  and  that  it  is  I'ar  inf«Tior  to  the  j»reserved  juice  of  the 
rb.  It  has  however  been  pointed  out  by  W.  Manlius  Smith  -  and 
I  obs»-rvalitiUs  have  been  confirmed  by  Ilarley,'  that  the  ynen  vnripe 
ittj  ]**»?^v<s  mon*  than  any  other  part  the  peculiar  energies  of  the 
fit.  and  that  they  may  even  Ih3  dried  without  loss  of  activity.  A 
dii  inal  tlui<l  extract  of  considerable  power  has  been  made  from  them 
Stjuibb  of  New  York. 

Tbt   rf»uiur   tiiiu  ezanniinl    hmii  iM-en  •  Trtin.f.  vf  tht  Setr   Ytrk  StaU  M-tiifui 

iar»i  by  M«ix'k,  of  Danuitadt,  auJ  whs      .svvu'/y  Tur  I'^O?. 

nlmm.  '  Th€Old  rtt^tal'U  ytufUics^  Loud.  IStlV. 

94. 
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FOLIA  CONII. 

Hemlock  Leaves ;    V,  FeuUles  dc  Cigm  ;  G.  SchierliiigsblaJLitr. 

Botanical  Origin — Conmm  maculatum  L,  see  p.  266. 
History— See  p.  2G6. 

Description — Hemlock  in  its  first  year  produces  only  a  tuft  rfj 
leaves,  but  in  its  second  a  stout  erect  stem  which  often  grows  to  Ai] 
height  of  5  or  6  feet,  is  much  branched  in  its  upper  part,  and  tei 
in  small  umbels,  each  having  about  12  rays.     The  lower  leaves,  oftaii 
foot  in  length,  have  a  triangular  outline,  and  a  hollow  stalk  as  long 
the  lamina,  clasping  the  stem  at  its  base  with  a  membranous  shMtk] 
Towards  the  upper  portion  of  the  plant,  the  leaves  have  shorter 
are  less  divided,  and  are  opposite  or  in  cohorts  of  3  to  5.    The  involi 
bracts  are  lanceolate,  reflexed,  and  about  \  of  an  inch  long,    Thoie  ||| 
the  partial  umbel  are  turned  towards  the  outside,  and  are  alwap  3 
number.     The  larger  leaves  are  twice  or  thrice  pinnate,  the  ultii 
segments  being  ovate-oblong,  acute,  and  deeply  incised. 

The  stem  is  cylindrical  and  hollow,  of  a  glaucous  green,  gene 
marked  on  its  lower  part  with  reddish-bro\vn  spots.  •  The  leaves  trerfi 
dull  dark  green,  and  like  the  rest  of  the  plant  quite  glabrous* 
have  when  bruised  a  disagreeable  fcetid  smell. 

For  medicinal   purposes   the  plant  should  be  taken  when  in 
blossom.^  '...•■'■ 

Chemical   Composition — The  leaves  of  hemlock  contain,  thoi 
in  exceedingly  small  proportion,  the  saiiie  alkaloids  as  the  fruits.  G€ij 
obtained  from  the  fresh  herb  not  so  much  as  one  ten-thdiVsandth  part' 
conine.     It  is  probable  however  that  the  active  constituents'  vair  ii 
proportion  considerably,  and  that  a  dry  and  sunny  climate  proi 
their  development. 

The  ^anie  observer  as  well  as  Pereira,  has  pointed  out  that  hemic 
leaves  when  dried  are  very  frequently  almost  devoid  of  conine,  and 
observation  is  supported  by  the 'more  recent  experiments  of  Harley  (IJ 
It  has  also  been  shown  by  the  last-named  physician,  that  the  inspii 
juice  known  in  pharmacy  as  Krtraciiftn  Conii  usually  contains  to 
mere  trace  of  alkaloid,  the  latter  having  in  fact  been  dissipated  by  the 
employed  in  reducing  the  juice  to  the  required  consistence.    On 
other  hand,  ITarloy  has  proved  that  the  juic(»  of  fresh  hemlock  presei 
by  the  addition  of  spirit  of  wine,  as  in  the  Sucrm  C-onii  of  the  Phs 
copcpia,  ]>ossesses   in  an   eminent   degree   the   poisonous   properties 
the  plant. 

The  entire  amount  of  nitrogen  in  dried  hemlock  leaves  was  estimJ 
by  Wrightson  (1845)  at  ^/S  percent:;  the  ash  at  12-8  per  cent, 
latter    consists    mainly   of   salts   of  potassium,   sotlium,    and  calcifl|j 
especially  of  sodium  chloride  and  Calcium  phosphate. 

A  ferment^oil  may  be  obtained'  ft'om  Ooninm  ;  it  is  stated  to 
an  odour  unlike  tliat  of  the  plant  and  a  burning  taste,  and  not  to 
poisonous.'- 

•  Tlio   L'^inl-m  iMMluilists  off-ii  ('.»ll«'it  il  tli«' but*  r  fomlilioii  that  ilif  |iluu:  i>  W 

whilo  inin'h   i»t'  th<*  intlMn'sccuco  in  siill  in  ^nclVrn'd. 

ImuI,  in  whirli  st.ile   it  aHonls  lar  inoro  of  "^  Gmelin,  Chemistry,  xiv.  4(»0. 

lenf  than  whm  well  niaturcii  ;  bui  it  is  in 
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Uses— Heuilock  ailiniiiistcM-ed  in  the  form  of  Sifrcius  Conii,  has  a 
iulmr  seiiative  action  on  tin*  motor  norve.s,  on  account  of  M'hicli  it  is 
Asionally  pn'Hcribcd.  It  was  formerly  much  more  eni])loyed  tlian  at 
eaent,Hlthoui;h  the  ]»rei»arations  used  were  so  defeetive  that  they  could 
rely  have  j»ruiluced  the  siiecific  action  of  the  medicine. 

Plants  liable  to  be  confounded  with  Hemlock — St;vcnd  common 
ants  of  the  onler  UmhcUijWtr  liuve  a  su]>erti(rial  resemhhmce  to  Coninm, 
■tcan  \h*  dis<*riminated  by  characters  ea^y  of  observation.  One  of  tliese 
£th^Mt  Cfntf'piuni  L.  or  Foitln  ruralnj^ti  common  annual  ganlen  weed, 
^Bucli  smaUer  stature  than  liemiock.  It  may  be  known  by  its  ]»rimary 
ftbel  Iiavinj:^  no  involucre,  and  by  its  partial  umbel  bavin;:  an  involucel 
^  2or  I^  linear  pendulous  bracts.  The  ridg(?s  of  its  fiuit  moreover  are 
M  vavy  or  crenate  as  in  hemlock,  nor  is  its  stem  s])otted. 

ChtrruphyUum  Anthrisriis  K  {Anthriiin(.s  ritlf/aris  Pel's.)  and  two  tir 
other  species  of  (Viarojthi/ihim  liave  the  lower  leaves  not  unlike 
of  honUock.  but  they  are />«///< wnv</  or  ciliated.  The  fruits  too  ai-e 
mnr-olfii'ntt,  and  thus  verv  dissimilar  from  thcK'ie  of  (\nuum. 

Tlie  lattiT  jdant  is  in  fact  clearly  distinguished  by  its  smooth  8])otted 
RD,  the  character  of  its  involuiral  bnicts  and  fniit,  and  iinallv  bv  the 
icom^tance  that  when  triturated  with  a  few  drops  of  solution  of  caustic 
kili.  it  evolves  couine  (and  ammonia),  easily  observable  as  a  white 
iiue  wlien  a  rod  nioiMtened  with  strong  acetic  acid  is  held  over  the 
ortar. 

FRUCTUS  AJOWAN. 

St- HI  en  A  Java'  re  I  Ajouain  ;  Afjiran,  True  Bishops  urff. 

Botanical  Origin — Ammi  Coptirvm  L  (Ptyvhntis  (\»i>tiin  et  Pt. 
J99caH  iK"; — an  erect  annual  herb,  cultivated  in  Kgy]>t  and  Persia, 
id  e*|»iiially  in  India  where  it  is  well  known  as  AJrdn  or  Oiimm, 

History — The  minute  sj>icy  fruits  of  the  alMive-nannMl  jdant  have 
a  used  in  India  from  a  remote  i)eriod,  as  we  may  infer  from  tln*ir 
Si^r  uientione<l  in  Sanskrit  writings,  such  as  the  Ayurvedas  of  Susruta. 

Owing  to  their  having  l>een  confounded  with  some  other  very  small 
abellifen»us  fruits,  it  is  diilicult  to  trace  them  precisely  in  many  of  the 
der  writers  on  materia  mediea.  it  is  however  jirobable  that  they  are 
it  Am  mi  uhne  orit/nvi  of  Anguillara  ('ir»4!»)and  the  Ammi  }**rpusilhnH 
'  Lobel  floTl),  in  wh(»se  time  the  dnig  was  imported  from  Kgyj»t. 
ile'  who  Rjiys  it  is  brought  fmm  Alexandria,  n*ports  it  as  ver}*  scan-e 
tb**  I»nilon  shops.  I'nder  the  name  of  Ajnvn  S*nh^  the  tlrug  was 
^u  brought  into  notice  in  1773  by  Pen-ival,-  wh«»  received  a  small 
Mntity  of  it  fitmi  Malabar  us  a  r<'medy  for  cholic :  and  still  more 
Dently.  it  has  Wen  favourably  sjKiken  of  by  Fleming.  Ain.'^li**.  l{r»xbuT^li. 
Shaughnessy,  "Waring  ami  otln'r  writers  wh«»  have  tnatt'd  of  Indian 
iteria  nie<lica. 

Description — Ajowan  fniits,  like  those  of  i»ther  cultivatrd  UmMli- 
w,  \ar>'  sijniewhat  in  si/e  and  form.  The  lai-gfst  kind  mueh  rcNemble 
OMr  of  jiarsley,  l»eing  of  alnnit  the  same  sha]»e  ami  weight.  Th«*  hMigth 
tbe  larf!e  fruits  is  al»out  ^q,  of  the  smaller  iorm  scarcely  ^V  of  an  inch. 
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The  fruits  are  greyish  brown,  plump,  veiy  rough  on  the  surface,  owi^ 
to  numerous   minute  tubercles  (fructus  muriculatus).    Each  merkfl) 
has  five  prominent  ridges,  the  intervening  channels  being  dark  bwwi,' 
with  a  single  vitta  in  each.     The  commissural  side  bears  twoTJ&a' 
The  fruits  when  rubbed  exhale  a  strong  odour  of  thyme  {Thymia  fi| 
garis  L.),  and  have  a  biting  aromatic  taste. 

Microscopic  Structure — The  oil-ducts  of  ajowan  are  veiyhif^ 
often  attaining  a  diameter  of  200  mkm.     The  ridges  contain  numem 
spiral  vessels ;  the  blunt  tubercles  of  the  epidermis  are  of  the 
structure  as  those  in  anise,  but  comparatively  larger  and  not 
The  tissue  of  the  albumen  exhibits  numerous  crystalloid  granule! 
albuminous  matter  (aleuron),  distinctly  observable  in  polarized  light 

Chemical  Composition — The  fruits  according  to  Stenhouse  (1 
yield  5  to  G  per  cent.^  of  an  agreeably  aromatic,  volatile  oil,  sp.  gr.  0- 
At  the  same  time  there  collects  on  the  surface  of  the  distilled  water; 
crystalline  substance,  which  is  prepared  at  Oojein  and  elsewhere  i 
Central  India,  by  exposing  the  oil  to  spontaneous  evaporation  at  al 
temperature.     This  stearoptene,  sold  in  the  shops  of  Poona  and  o! 
places  of  the  Deccan,  under  the  name  of  Ajwain-ka-phul,  i.e.  ji^/ictn 
ajwain,  was  first  made  known  by  Stocks,  and  was  examined  by  9 
house  and  by  Haines,  who  showed  its  identity  with  Thymol,  C^'ff 

We  obtained  it  by  exposing  oil  of  our  own  distillation,  first 
from  chloride  of  calcium,  to  a  temperature  of  0°  C,  when  the  oil  di 
posited  36  per  cent,  of  thymol  in  superb  tabular  crystals,  an  inch 
more  in  length.     The  liquid  portion  even  after  long  exposure  to  a 
some  degrees  below  the  freezing  point,  yielded  no  further  crop, 
found  the  thymol   thus  obtainetl,  began   to  molt  at  44T.,  yet  usi 
somewhat  larger  quantities,  it  appeared  to  require  fully  Sl^'C.  forooi 
plete  fusion.     On  coolin^tr,  it  continues  fluid  for  a  long  time,  and  o' 
recrystallizes  when  a  crystal  of  thymol  is  projected  into  it. 

Thymol  may  be  distilled  in  a  current   of  carbonic  acid ;  it  has 
sp.  gr.  of  1028,  and  the  odour  of  oil  of  ajowan.       Its  identity 
the  Thymol  of  thyme  was  at  one  time  doubtful,  Stenhouse  having  si 
that  the  alcoholic  solution  of  the  former  is  precipitated  by  water, 
that  it  is  not  soluble  in  caustic  alkalis.     But  H.  ^Miiller^  has  rece; 
showed,  that  thymol  from  either  source  is  soluble  in  caustic  alkalis; 
has  even  extracted  it  by  this  means  from  the  oil  of  ajowan. 

The  liquid  part  of  tlic  essential  oil,  which  according  t6  Stenh 
boils  at  ITli'C,  may  be  sei)arated  by  rectification  from  the  stearopt< 
which,  as  it  commences  to  boil  only  at  218' C,  remains  in  the  still  asi 
crystalline  mass.      The  liquid  oil   according   to  the  same  chemist 
isomeric  with  oil  of  turpentine  and  has  a  different  odour  to  the  st< 
tene.     Haines  (185^)  regards  this  oil  as  Cymol  (cymene)  C^^H",  wl 
also  occurs  in  cumin,  Cinuta  rirosa  and  in   Thymus  vult/aris.    Mi 
has  proved  the  correctness  of  this  statement;  he  obtained  a  compon 
of  it  with  sulphuric  acid.      Some  hydro(Mri)on  of  the  formula  C'H* 
may  nevertheless  be  also  present. 

*  In  a  small  exiuTinn'iit  mmW  with   an  know  by  an  authontic  .specimen. F.  1- F-j 

oM  ."saniith'  of  the  <ini^%  I  got  3  iL'  pi  r  (vnt.  '  Jkrichtr  d.  Iktitschen  ChemUchtnfSa^ 

of  essential  oil— I).  H.  scha/t,  ii.  (18C9)  130  ;  also  JahrtAtridA 

*  The  fruits  examined  by  Stenhouse  were  Wiggers  and  Huscmann,  1869.  86, 
of  the  smail  variety  before  alluded  to,  as  1 
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"e  found  that  neither  the  thymol,  nor  the  liquid  part  of  igowan 
»  any  rotatory  power. 

-Ajowan  is  much  used  by  the  natives  of  India  as  a  condi- 
le  distilled  water  which  has  been  introduced  into  the  Pharma' 
Tndw,  is  reputed  to  be  carminative  and  a  good  vehicle  for 
nedicines.  It  has  a  powerful  burning  taste  and  would  seem 
dilution.  The  volatile  oil  may  be  used  in  the  place  of  oil  of 
ich  it  closely  resembles. 

tutes—  Under  the  name  fktmn  Ammi,  the  very  small  fruits  of 
fA  L  and  otSison  Amomum  L  have  been  often  confounded  with 
nuiii  C(yj)(icnm  I*;  but  the  ahsence  of  minxUe  tubercles  on  the 
r,  not  to  mention  some  other  differences,  is  sufficient  to 
ly  supiH»silion  of  identity. 

jds  of  Ifi/(fsct/a7nm  niger  L  l)eing  called  in  India  Khordadnu 
>nfusion  might  arise  l>et ween  them  and  true  ajowan;  though 
\i  examination  would  suffice  to  show  the  difference.* 


FRUCTUS  CARUI. 

irui  vfl  Caret;  Caraway  Fruits,  Caraway  Seeds,  Caraways; 
F.  Fruits  ou  Semences  de  Carci ;  G.  KummeL 

cal  Origin — Carum  Cairi  L,  an  erect  annual  or  biennial 
iulike  a  canxit,  growing  in  meadows  and  moist  grassy  land 
rtliern  and  midland  parts  of  Europe  and  Asia,  but  to  what 
y  wild  cannot  be  always  ascertainecL 

lurh  cultivateil  in  Iceland  and  is  also  apparently  wild.'  It 
j;;hout  Scandinavia,  in  Finland,  Arctic,  Central  and  Southern 
1  in  Silx^ria.  It  appears  as  a  wild  plant  in  many  parts  of 
iicolnshire  and  Yorkshire),  but  is  also  cultivated  in  fields,  and 
J  strictly  indigenous.  The  caraway  is  found  throughout  the 
t  of  France,  in  the  Pyrenees,  Si)ain,  Central  Europe.  Armenia 
uca'^ian  provinces ;  and  it  grows  wild  largely  in  the  high  alpine 
ahul  in  the  Western  Himalaya,* 

most  curious  fact  in  the  distribution  of  Camm  Cann,  is  its 
in  ^lorocco,  where  it  is  largely  cultivated  about  El  Araiche, 
the  city  of  Morocco.*     The  plant  diflers  somewhat  from  that 

it  is  an  annual  with  a  single  erect  stem,  4  feet  high.  Its 
lore  divi<letl,  and  its  flowers  larger,  with  shorter  styles  and  on 
ling  umbels  tlian  the  common  caraway,  and  its  fruit  is  more 

f — Tlie  opinion  that  this  plant  is  the  Kapo?  of  Dioscorides 
.s  riiny  states,  it  derived  it,s  name  from  Caria  (where  it  has 
met  with  in  modern  times)  has  verv  reasonablv  been  doubted.^ 
V    fniits    were    known    to   th»»   Arabians,  who   called    them 

r 

,  Fhfr.  Jnd.  iL  (lh3*J)  91.  *  Aitoliimn  in  Joum.  of  Linn.  Soc.^  Bot., 

mUtake  may  prohahly  hf  re-  x.  tlSt'ti*)  76.  94. 

t»Ta«'iil  of  In-iue  {Armtiitt   of  *  Learcd  in  Phann,  JourH.,  Ffb.  8,  1873. 

vf  fatnn,  isf^.  p.  C\  that  th'.'  »5*'3. 

iDfl  an*  **  mt:-!!  iu  fouU  as  car-  '^  I   have  caltivatn!   tho   Moro«M>o   plant 

itiiiiulaiit "  f  during  two  yi*an(  by  the  tiijf  of  the  c:>miuuu 

I  in  Joum,  of  Lian.  AV.,  But.,  form.  —I).  H. 

'  Dicrtwch,  flcrm  Apiei*ina^  1831.  6S. 
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Kamwya,  a  name  they  still  bear  in  the  East,  and  the  original  of ._ 
words  caraway  and  carui,  as  well  as  of  the  Spanish  cUcarahueifa,  Intk 
Arab  writings  quoted  by  Ibn  Kaytar/  himself  a  Mauro-Spauiardof  tki 
13th  century,  caraway  is  compared  to  cumin  and  anise.  Tbe  spini 
probably  came  into  use  about  this  period.  It  is  not  noticed  by  SL 
Isidore,  archbishop  of  Seville  in  the  7th  century,  though  he  mentiM 
fennel,  dill,  coriander,  anise,  and  parsley ;  nor  is  it  named  by  SL 
Hildegard  in  Germany  in  tlie  12th  century.  Neither  have  we  fool 
any  reference  to  it  in  the  Anglo-Saxon  Herbarium  of  Apulexm,  vnda 
circa  A.D.  1050,-  or  in  other  works  of  the  same  period,  though  cnai^] 
anise,  fennel,  and  dill  are  all  mentioned. 

On  the  other  hand,  in  two  German  medicine-books  of  the  12tlii 
13th  centuries^  there  occurs  the  word  Cumich,  which  is  still  the 
name  of  caraway  in  Southern  Germany ;  and  Cumin  is  also  uicl 
Caraway  was   certainly  in  use  in  England  at  the  close  of  the  U 
century,  as  it  figui*es  with  coriander,  pepper  and  garlick  in  the  Toim 
Cury,  a  roll  of  ancient  En<>lish  cookeiy  compiled  by  the  master-codai 
Eichard  11.  about  a.d.  1390. 

The  oriental  names  of  caraway  show  that  as  a  spice  it  isnfli! 

production  of  the  East : — thus  we  lind  it  termed  Roman  (Le.  Eu,f 

Armenian,  moinitain,ov foreign  Cumin  ;  Persian  or  Andalusian  Cfli 

or  foreign  Anise,     And  though  it  is  now  sold  in  the  Indian  bazaan;' 

name  does  not  occur  in  the  earlier  lists  of  Indian  spices. 
• 

Cultivation  * — In  England,  the  caraway  is  cultivated  excluaiTdf  i 

Kent  and  Essex,  on  clay  lands.     It  was  formerly  sown  mixed 

coriander  and  teazel  seed,  but  now  with  the  former  only.    The 

which  i-equires  the  most  diligent  and  careful  cultivation,  yields  in 

second  year  a  crop  wliicli  is  ready  for  harvesting  in  the  beginning 

July.     It  is  cut  with  a  hook  at  about  a  foot  from  the  gi\>und,  and  a 

days  afterwaids  may  be  thrashed.     The  produce  is  very  variable. 

may  be  stated  at  4  to  8  ewt.  per  acre. 

Description — The  fruits  wliitli  in  structure  coiTespoud  to  iLoai 
other  plants  of  the  order,  are  laterally  compressed   and   ovate.   " 
niericarps  which  hang  loosely  suspended  from  the  arms  of  thecarjwpl 
are  in  the  English  drug  about  J  of  an  inch  in  length  and  ^  in  dii 
subcylindrical,  sligiitly  arched,  and  tipped  with  the  conical,  slirivi 
stylopodium.     They  arc  marked  with  5  pale  ridges,  nearly  lialf  as 
as  the  shining,  dark  brown  furrows,  each  of  which  is  furnished  with 
conspicuous  vitta ;    a    i)air   of  vittie   sei)arated   from  each   other  by 
com])aratively  thin  fibro- vascular  bundle,  occurs  on  the  commissure. 

Caraways  are  somewhat  horny  and  translucent ;  when  bruised 
evolve  an  agreeable  fjugrance  resembling  that  of  dill,  and  they  liatil 
pleasant  spicy  taste.     In  the  Ix)ndon  market,  they  are  distinguished! 
Englishy  Dutch,  German,  and  Mogadur,  the  first  sort  fetching  the  higl 
])rice.     The  fruit  vari(\s  in  size,  tint  and  liavour;  the  English  is 
and   plumj)er   than    the   others ;    the    Mogador   is    paler,    stalky 
elongated, — often  ,^-  of  an  inch  in  length. 

^  SoiitheiiiMM's  translation,  ii.  368.  dnn  xii.  und  j'iii.  Jafir?tu»€it/i^  W'ien  iSft 

'  Ln'duhnns,    Ac.  of   Ktirlij  KiujlaaU   i.  1 4.  I 

(1864).  -*  M  .rton,  Oijclop,  of  Ayriciltur,,  i.  (i^ 

*  riVitler,  /^uri lUuiftch  Arzaelhiich r  a».v  390. 


FRUCTUS  CJRUL  273 

Bcopic  Structure — Caraways  are  especially  distijOLguishecl  by 
moiis  vittae,  which  in  traDsverse  section  display  a  triangular 
e  largest  diameter,  ix.  the  base  of  the  triangle,  often  attaining 
9  300  uikm.     Even  those  of  the  commissure  are  usually  not 

ical  Composition — Caraways  contain  a  volatile  oil,  which 
n  drug  affords  to  the  extent  of  about  4  per  cent.,  though  vari* 
m  3  to  6,  or  even  exceptionally  to  9  per  cent.,  have  been 

It  appears  that  a  northerly  or  elevated  locality  tends  to 
I  plant  more  productive  in  essential  oil.  The  position  and 
s  vitto"  account  for  the  fact  that  comminution  of  the  fruits 
)  distillation,  docs  not  increase  the  yield  of  oil. 
caraway  according  to  the  experiments  of  Schweizer  and  of 
s  a  mixture  of  Carvol,  C*®H^*0,  a  mobile  liquid  boiling  at 
kidstone),  and  Carvene^  which  latter  constitutes  more  than  a 
le  crude  oil     Carvene  boils  at  173°  C,  and  has  the  formula 

has  been  ascertained  by  us  that  each  of  these  constituents  has 
Tate  power,  that  of  carvene  being  considerably  tlie  stronger, 
someric  according  to  Gladstone,^  with  the  menthol  of  spearmint, 
and  the  carvol  of  dill ;  with  the  last  it  is  probably  identical, 
someric  with  thymol,  but  does  not  like  that  body  unite  iiith 
t  easily  forms  large  aciciUar  crystals,  2(C^®H"0)  +  IPS,  when 
;h  alcoholic  sulphide  of  ammonium. 

caraway  of  inferior  quality  is  obtained  from  the  refuse  of  the 
find  it  less  dextrogyrate  than  the  oil  from  the  fruits  alone. 
r  is  of  less  agreeable  odour,  but  is  good  enough  to  be  used  for 
fig  of  soap.  The  oil  distilled  in  England  from  home-grown 
3  preferred  in  this  country.  On  the  Continent,  that  extracted 
araways  of  Halle  and  of  Holland,  is  considered  to  be  of  finer 
n  the  oil  obtained  from  those  of  Southern  Germany, 
mature  fruit  of  caraway  is  rich  in  tannic  matter,  striking  blue 
,  of  iron.  It  occurs  abundantly  in  the  tissue  around  the  oil- 
ire  the  presence  of  sugar  may  be  also  detected  by  alkaline 

copper.  Sugar  occurs  likewise  in  the  embryo,  but  not  in  the 
n  which  latter  pi*otein  substances  predominate. 

ction  and  Commerce — Caraways  are  exported  from  Fin- 
most  northerly  province  of  Nor^-ay ;  from  Finland  and  Knssia. 
ny,  the  cultivation,  recommended  by  ^Gleditsch  in  1776,  is 
y  carried  on  in  Moravia,  and  in  I^ssia,  especially  in  the  neigh- 
f  Halle.  The  districts  of  F^urt  and  Mersebuig,  also  in  Prussia, 
to  yield  annually  about  30,000  cwt  Dutch  caraways  are  pro- 
be provinces  of  North  Holland,  Gelderland  and  North  Brabant, 
:er  two  from  wild  plantd.*  Caraways  are  frequently  shipped 
ports  of  Morocco;  the  quantity  exported  thence  in  1872  was 

iport  of  caraways  into  the  United  Kingdom  in  1870,  amounted 
:wt,  almost  all  being  from  Holland 

?ktmiMry  xlr.  (1S60)  416.  414.  '  Oudemana,    Aantfekmingen^  &r.,    Rot- 

terdam, 1854-  18M.  S51. 
Ckem.  Soe,  z.  (1872)  0;  Pharm.  *  Coiuular  RtporU,  August  1878.  917. 

h  1872.  746. 
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The  essential  oil  is  manufactured  on  a  large  scale.  Accotdingtoi 
statement  of  the  Chamber  of  Commerce  of  Leipzig,^  four  establishniali 
of  that  district  produced  in  1872,  no  less  a  quantity  than  30,935  Uk 
(68,277  ft).),  valued  at  £24,000. 

Uses — Caraway  in  the  form  of  essential  oil  or  distilled  water  is  wei 
in  medicine  as  an  aromatic  stimulant,  or  as  a  flavouring  ingredient  M 
the  consumption  in  Europe  is  far  more  important  as  a  spice,  in  htili 
cakes,  cheese,  pastry,  confectionary,  sauces,  &c.,  or  in  the  form  of  oil  • 
an  ingredient  of  alcoholic  liquors.    The  oil  is  also  used  in  perfomeiy. 


FRUCTUS  FCENICULI. 

Fennel  Fruits,  Fennel  Seeds  ;  F.  Fruits  dc  Fenauil ;  G.  Fenckd. 

Botanical  Origfin — Foeniculum  vulgare  Gartn.  (Anethum 
L.),  an  erect,  branching  plant  with  an  herbaceous  stem  and  peienUI 
rootstock,  growing  to  the  height  of  3  or  4  feet,  having  leaves  3  or  4ttMJ 
pinnate  with  narrow  linear  segments. 

It  appears  to  be  truly  indigenous  to  the  countries  bordering  tbj 
Mediterranean,  but  is  also  found  apparently  wild,  over  a  large  portion 
Western  Euit)pe  as  far  as  the  British  Isles,  especially  in  the  vicinitf  j 
the  sea.     It  grows  in  the  country  bordering  the  western  side  of 
Caspian  Sea,  and  as  a  doubtful  native  in  many  parts  of  Centnl 
Southern  Bussia. 

Fennel  is  largely  cultivated  in  the  central  parts  of  Europe,  as 
Franconia  and  Wurtemberg,  also  in  the  south  of  France  about 
and  in  Italy.     It  is  extensively  grown  in  India  and  China.     The  Ii 
plant  is  an  annual  of  somewhat  low  stature.* 

The  plant  varies  in  stature,  foliage,  and  in  the  size  and  form  of  ilij 
fruits ;  but  all  the  forms  belong  apparently  to  a  single  species. 

History — Fennel  was  used  by  the  ancient  Bomans,  as  well  for  8ij 
seedlike  aromatic  fruits,  as  for  its  edible  succulent  shoots.     It  was  itaj 
employed  in  Northern  Europe  at  a  remote  period,  as  it  is  coi 
mentioned  in  the  Anglo-Saxon  medical  receipts,  which  date  as  early  i 
least  as  the  11th  century.     The  diffusion  of  the  plant  in  Central 
was  stimulated  by  Charlemagne,  who  enjoined  its  cultivation  on 
imperial  farms.     Fennel  shoots  (turiones  fosnuctdi),  fennel  water, 
fennel  seed,  as  well  as  anise,  are  all  mentioned  in  an  ancient  record  *i 
Spanish  agriculture,  dating  a.d.  961. 

Description — The   fennel  fruits    of    commerce,   commonly 
Fennel  Seeds,  are  of  several  kinds  and  of  very  different  pecuniary  vali 
The  following  are  the  principal  sorts : — 

1.  Sweet  Fennel, — known  also  as  Roman  Fennel,  is  cultivated  in 
neighbourhood  of  Niraes  in  the  south  of  France.  The  plant  is  » 
perennial  with  large  umbels  of  25  to  30  rays.*  As  the  plants  grow 
the  fruits  of  each  succeeding  season  gradually  change  in  shape 
diminish  in  size,  till  at  the  end  of  4  or  5  years  they  are  hardly  to! 


*  Phannacrutiachc  Zeitunfj,  15  April,  1874. 
'  It  is  an  annual  even  in  England,  ripen- 

inff  seeds  in  its  first  year,  and  then  dying. 

*  Le   CaUndricr  de    Cordoue  de   Vannle 
961,  pubW  par  R.  Dozy,  Leyde,  1873. 

*  Tilt  IFhnes  fennel  has  be'*n  usually  re- 


ferred to  Fteniculum  dulce  DC.,  bat 
plant  has  the  stem  compre&<ied  at  the 
and  only  6  to  8  rays  in  the  ambel :  o^ ' 
the  fennel  which  is  eaten  as  a  yegetaUe' ^ 
a  salad. 
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Dgnished  from  those  of  the  wild  fennel  growing  in  the  same  district. 

curious  fact,  remarked  by  Tabemsemontanus  (1588),  was  experi- 
ally  proved  by  Guibourt* 

le  fruits  of  Sweet  Fennel  as  found  in  the  shops,  are  oblong, 
drical,  about  ^  of  an  inch  in  length  by  ^  in  diameter,  more  or  less 
id,  terminating  with  the  two- pointed  base  of  the  style,  and  smooth 
le  surface.  Each  mericarp  is  marked  by  5  prominent  ridges,  the 
d  being  thicker  than  the  dorsal  Between  the  ridges  lie  vittae, 
here  are  two  vittae  on  the  commissural  surface, — all  filled  with  dark 
natter.  The  fruits  seen  in  bulk  have  a  pale  greenish  hue ;  their 
r  is  aromatic,  and  they  have  a  pleasant,  saccharine,  spicy  taste. 

Gtrman  Fennel^  Saxon  Fennel,  produced  especially  near  Weissenfels 
9  Prussian  province  of  Saxony  ;  the  fruits  are  ^  to  |  of  an  inch 

ovoid-oblong,  a  little  compressed  laterally,  slightly  curved,  ter- 
dng  in  a  short  conical  stylopodium ;  they  are  glabrous,  of  a  deep 
1,  each  mericarp  marked  with  5  conspicuous  pale  ridges,  of  which 
ateral  are  the  largest  Seen  in  bulk,  the  fruits  have  a  greenish 
1  hue ;  they  have  an  aromatic  saccharine  taste,  with  the  peculiar 
of  fennel 

Wild  or  Bitter  Fennel  {Fenouil  amer),  collected  in  the  south  of 
«,  where  the  plant  grows  without  cultivation.  They  are  smaller 
ffoader  than  those  of  the  German  Fennel,  being  from  ^  to  ^^  of  an 
long  by  about  yV  ^^  ^^  ^^^  wide.  They  have  less  prominent  ridges 
t  maturity  are  a  little  scurfy  in  the  furrows  and  on  the  commissure. 

taste  is  bitterish,  spicy,  and  strongly  fennel-like.  The  essential 
^sBtnce  de  Fenouil  amer)  is  distilled  from  the  entire  herb. 

Indian  Fennel. — A  sample  in  our  possession  from  Bombay 
bles  Sweet  Fennel,  but  the  fniits  are  not  so  long,  and  are  usually 
ht  The  mother-plant  of  this  drug  is  F.  Panmorinm  DC,  now 
led  as  a  simple  variety  of  F,  vulgare  Gartn. 

[icroscopic  Structure — The  most  marked  peculiarity  of  fennel  is 
ited  by  the  vittse,  which  are  surrounded  by  a  brown  tissua  The 
is  made  up  of  cells  resembling  the  usual  form  of  cork-cells.  In 
:  Fennel  the  vitt®  are  smaller  than  in  the  German  fruit ;  in  the 
rex9e  section  of  the  latter,  the  largest  diameter  of  these  ducts  is  about 
ikm. 

bemical  Composition— The  most  important  constituent  of 
I  fruita  is  the  volatile  oil,  which  is  afforded  both  by  the  Sweet  and 
erm&n  fennel  to  the  extent  of  about  3^  per  cent 
1  of  fennel  from  whatever  variety  of  the  drug  obtained,  consists  of 
ol  or  Anise^eamphor,  C^^H^^O,  and  variable  proportions  of  a  liquid, 
ric  with  oil  of  turpentine.  Anethol  is  obtainable  from  fennel  in 
inns,  the  solid  and  the  liquid ;  crystals  of  the  former  are  deposited 
the  oil  is  subjected  to  a  somewhat  low  temperature ;  the  liquid 
>1  may  be  got  by  collecting  the  portion  of  the  crude  oil  passing  over 
5*  C.  The  crj'stals  of  anethol  fuse  between  16  and  20®  C;  the 
form  of  anethol  remains  fluid  even  at  —  10"  C.  By  long  keeping, 
jrstals  slowly  become  liquid  and  lose  their  power  of  reassuming  a 
Utne  form.  Three  varieties  of  oil  of  fennel  are  found  in  commerce, 
f  the  oils  of  Sweet  Fennel  and  Bitter  Fennel  offered  by  the  drug- 

>  HtML  da  Droguit,  iil  (ise»)  SSS. 
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houses  of  the  south  of  France ;  their  money  value  isas3tol,tlieoiltf 
sweet  fennel,  which  has  a  decidedly  sweet  taste,  being  by  far  the  noit 
esteemed.  The  third  variety  is  obtained  from  Saxon  fennel,  espedillf 
by  the  manufacturers  of  Dresden  and  Leipzig.^  We  have  been  supplied 
with  type-specimens  of  the  first  two  oils  by  the  distillers,  Messn  J. 
Sagnier,  fils,  &  Cie.,  Ntmes ;  a  specimen  of  the  third  has  been  disdDei 
in  the  laboratory  of  one  of  ourselves. 

Oil  of  fennel  differs  from  that  of  anise  by  displaying  a  considodii 
rotatory  power.  We  found  the  above-mentioned  specimens,  examinei 
in  a  column  50  mm.  long,  to  deviate  the  ray  of  polarized  light  to  it 
right  thus : — 

Oil  of  Sweet  Fennel 29® '8 

„     Bitter      „  4^-8 

„      German  ,,  9°*1 

The  rotatory  power  is  due  to  the  hydrocarbon  contained  in  the  d; 
we  ascertained  that  anethol  from  oil  of  anise  is  devoid  of  it. 

Fennel  fruits  contain  sugar,  yet  their  sweetness  or  bitterness  dq^eofcl 
on  the  essential  oil  rather  than  on  the  presence  of  that  body.  m\ 
albumen  of  the  seed  contains  fixed  oil,  which  amounts  to  about  13  ptf  | 
cent,  of  the  fruit. 

Uses — Fennel  fruits  are  used  in  medicine  in  the  form  of  dii 
water  and  volatile  oil,  but  to  no  considerable  extent.     The  chief 
sumption  is  in  cattle  medicines,  and  of  the  oil  in  the  manofactuR 
cordials. 


FRUCTUS    ANISI. 

Anise,  Aniseed ;  F.  Fimits  d'Anis  vert;   G.  Ants. 

Botanical  Origin — Pivipinclla  Anisum  L,  an  annual  plant,  infrj 
genous  to  Asia  Minor,  the  Greek  Islands  and  Egypt,  now  cultivated  ir 
many  parts  of  Europe  where  the  summer  is  hot  enough  for  ripening  i 
fruits,  as  well  as  in  India  and  South  America.     It  is  not  grown  ' 
Britain. 

History — Anise,  which  the  ancients  obtained  chiefly  from  Crete 
Egypt,  is  among  the  oldest  of  medicines  and  spices.^     It  is  mentic 
by  Theophrastus,  and  by  the  later  writers  Dioscorides  and  Pliny. 
Europe  we  find  that  Charlemagne   (a.d.   812)  commanded  that 
should  be  cultivated  on  the  imperial  farms  in  Germany.     The 
Saxon  writings  contain  frequent  allusions  to  the  use  of  dill  and 
but  we  have  tailed  to  find  in  them  any  reference  to  anise. 

The  Patent  of  Pontage  granted  by  Edward  I.  in  1305  to  raise 
for  repairing  the  Bridge  of  London,^  enumerates  Anise  {anisium) 
the  commodities  liable  to  toll.     There  are  entries  for  it  under  the 
of  Annis  vert,  in  the  account  of  the  expenses  of  John,  king  of  Fi 
during  his  abode  in  England,  1359-60  * ;  and  it  is  one  of  the  spices  i 
which  the  Grocers*  Company  of  London  had  the  weighing  and  oversij' 


^  The  Leipzig  Chamber  of  Commerce  re- 
ports the  (juantity  made  by  four  establish- 
ments in  1872,  as  4350  kilo.  (9594  lb.). 

'  On  the  Anise  of  the  Bible,  see  note  1, 
p.  292. 


'  [Thomson,  B.],  ChrtMicla  of 
Bridge,  1827.  155. 

*  Doiiet  d'Arcq,  CompUa  de  TA\ 
des  Bois  de  Fratux,  1851.  206.  220. 
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m  1453.*  By  the  Wardrobe  Accounts  of  Edward  IV.,  A.D.  1480,*  it 
pears  that  the  royal  linen  was  perfumed  by  means  of  *'  lytiU  bagges 
fustian  stuffed  with  ireos  and  annci/s,** 

Anise  seems  to  have  been  grown  in  England  as  a  potherb  prior  to 
12,  for  Boorde  in  his  Dyetary  of  Helth,  printed  in  that  year,*  says  of 
uid  fennel, — "  these  hcrbes  l)e  seldome  vsed,  but  theyr  seedcs  be  greatly 
mpyde." 

In  common  with  all  other  foreign  commodities,  anise  was  enormously 
:ed  during  the  reign  of  Charles  1.,  tlie  duties  levied  ui)ou  it  amounting 
75s.  per  112  !b.* 

Description — Anise  fruits  which  have  the  usual  characters  of  the 
ler,  are  about  ^^  of  an  inch  in  length,  mostly  undivided  and  attached 
a  slender  pedicel.  They  are  of  ovoid  form,  tapering  towards  the 
omit  which  is  crowned  by  a  pair  of  short  styles,  rising  from  a  thick 
^lopode  ;  they  are  nearly  cylindrical  but  a  little  constricted  towards  the 
Dunissure.  Each  fruit  is  marked  by  10  light-coloured  ridges  which 
re  it  a  prismatic  form ;  these  as  well  as  the  rest  of  the  surface  of  the 
ix,  ire  clothed  with  short  rough  hairs.  The  drug  has  a  greyish  brown 
e,  a  spicy  saccharine  taste,  and  an  agreeable  aromatic  smell. 

Microscopic  Structure — The  most  striking  peculiarity  of  anise 
Otis  the  large  number  of  oil-ducts  or  vitta)  it  contains ;  each  half  of 
B  fruit  exhibits  in  transverse  section,  nearly  30  oil-ducts,  of  which  the 
to  6  in  the  commissure  are  by  far  the  largest.  The  hairs  display 
limple  structure,  inasmuch  as  they  arc  the  elongated  cells  of  the 
idermis  a  little  rounded  at  the  end. 

Chemical  Composition — The  only  important  constituent  of  anise 
the  essential  oil  {Oleum  Anisi),  which  the  fniits  affonl  to  the  extent  of 
irly  2  per  cent.*  This  oil  is  a  colourless  liquid,  having  an  agn»eable 
[mr  of  anise  and  a  sweetish  aromatic  taste  ;  its  sp.  gr.  varies  from 
►77  to  01*83.  At  lO^C.  to  15''C.,  it  solidities  to  a  haixl  crystidlinc 
m,  which  does  not  resume  its  fluidity  till  the  tem|)erature  rises  to 

Mt  ir  c. 

Oil  of  anise  resembles  the  oils  of  fennel,  star-anise,  and  tarragon,  in 
It  it  consists  almost  wholly  of  Aneihol  or  -^»w-<V£iw/>Acv, described  in 
»pre\'ious  article  (p.  275).  This  fact  explains  the  rotatory  power  of  oil  of 
w  being  inferior  to  that  of  fennel.  Oil  of  German  anise,  distilled  by 
\  of  us,  examined  under  the  conditions  stated  on  the  opposite  page, 
fitted  only  VT,  but  to  the  left  Franck  (1868)  found  oil  of  Saxon 
le  deviating  r*l  to  the  right 

Production  and  Commerce — Anise  is  produced  in  ^falta,  about 
cante  in  Spain,  in  Touraine  and  ( Juienne  in  France,  in  Puglia  (Southern 
ly),  in  several  parts  of  Northern  and  Central  Germany,  Ik)hemia  and 
iBTia.  The  Russian  provinces  of  Tula  and  Orel,  south  of  Moscow, 
» produce  excellent  anise,  and  in  Southern  Russia,  Charkow  is  likewise 
NTH  for  the  production  of  this  drug.  In  Greece,  anise  is  largely 
• 

HffbcTt.  Hii*.  o/Uutvr!vf  Grrnt  Lir^ry  *  /&?/«  of  Marchmuiizn,  16Sr». 

Km»  tf  Landim^  ISSl.  :no.  *  ThuR  .M2H  lb.  «>f  aDi>e<l  (li^tiII<'a  in  th(> 

ted  bj  N.  H.   Nicolu,   I^n«l  1830.       rouree  of  thn>f  jeani  in  the  Ulioratory  uf 

MftMn.  HorriiigK  uf  lA)ndon,  afrt>nlt<l  iTi lb. 
iMVJBt^i  for  the  Earlv  Kuglith  Text  6  oz.  of  esaeuti&l  oil,  equal  to  1  '85  per  cent. 
tjr.  1S70.  281. 
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cultivated  under  the  name  of  ykv/edviaov,  and  it  is  much  grown 
Northern  India.  Considerable  quantities  are  also  now  imported  { 
ChilL 

Uses — Anise  is  an  aromatic  stimulant  and  carminative,  tuq 
administered  in  the  form  of  essential  oil  as  an  adjunct  to  other  medid 
It  is  also  used  as  a  cattle  medicine.  The  essential  oil  is  largely  conso 
in  the  manufacture  of  cordials,  chiefly  in  France,  Spain,  Italy,  and  S 
America. 

Adulteration — The  fruits  of  anise  are  sometimes  mixed  with  1 
of  hemlock,  but  whether  by  design  or  by  carelessness  we  know 
Careful  inspection  with  a  lens  wUl  reveaJ  this  dangerous  adulten 
"We  have  known  powdered  anise  also  to  contain  hemlock,  and 
detected  it  by  trituration  in  a  mortar  with  a  few  drops  of  solutii 
potash,  a  sample  of  pure  anise  for  comparison  being  tried  at  the 
time. 

The  essential  oil  of  aniseed  may  readily  be  confounded  with  di 
Star-anise,  which  is  distilled  from  the  finiits  of  the  widely  difl 
lilicium  ani&atum.  As  stated  at  p.  22,  these  oils  agree  so  closely  in 
chemical  and  optical  properties,  that  no  scientific  means  are  know 
distinguishing  them. 

RADIX  SUMBUL. 

Sumbul  Boot ;  F.  Racine  de  Sumbul,  Sanibola  ou  Sambula;  G.  Moi 

vmrzel. 

Botanical  Origin — Euryangium  Sumbul  KaufiFmann,*  a  tall  j 
nial  plant  closely  resembling  a  Ferula,  discovered  in  1869,  by  a  Ri 
traveller,  Fedschenko,  in  the  mountains  of  Maghian  ^  near  Pianjak 
small  Kussian  town,  eastward  of  Samarkand.  A  living  plant  transi 
thence  to  the  Botanical  Garden  of  Moscow  flowered  there  in  1871. 

History — Tlie  word  sumbul,  which  is  Arabic  and  signifies  an 
spike,  is  used  as  the  designation  of  various  substances,  but  especu 
Indian  Nard,  the  rhizome  of  Nardostaehys  Jatamansi  DC.  Under 
circumstances,  or  at  what  period,  it  came  to  be  applied  to  the  drug 
notice,  we  know  not.  Nor  are  we  better  informed  as  to  the  hist 
sumbul  root,  which  we  have  been  unable  to  trace  by  means  of  i 
the  works  at  our  disposal.  All  we  can  say  is,  that  the  drug  wa 
introduced  into  Russia  about  the  year  1835  as  a  substitute  for  musl 
it  was  then  recommended  as  a  remedy  for  cholera,  and  that  it  bej 
be  known  in  Germany  in  1840,  and  ten  years  afterwards  in  En 
It  was  admitted  into  the  British  Phai^nacopxia  in  1867. 

Description — The  root  as  found  in  commerce,  consists  of  traD 
slices,  1  to  2  inches,  rarely  as  much  as  5  inches  in  diameter,  and  ai 
or  more  in  thickness  ;  the  bristly  crown,  and  tapering  lower  po 

*  Nouv.  Mim.  de  la  Soc.  imp.  dcs  Nat.  de  shan  about  40  miles  eastward  of  Sain 

Moscoti,  xiL  (1871)  253.  tabb.  24.  25.  Pianjakent  or  Pentschakcnd.  S893  fe 

'  Maghian  or  Magian  is  a  town  situated  the  sea,  is  on  the  left  bank  of  the  Zan 

on  a  river  of  the  same  name,  rising  on  the  little  to  the  west  of  the  yunni  at  wh 

northern  side  of  the  Shehri  Sebztan  range  of  river  is  joined  by  the  Maghian.    Foi 

mountains,  lying  S.  E   of  Samarkand.     Tlie  particnilars,  see  Joum.  of  K,  Ge^jni 

Mavjhian  flowing  north,  falls  into  the  Zaruf-  xl.  (1870)  448. 
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licker  than  a  quill,  are  also  met  with.  The  outside  is  covered 
papery  bark ;  the  inner  surface  of  the  slices  is  of  a  dirty  brown, 
ith  white,  showing  when  viewed  with  a  lens  an  abundant 
:udation,  especially  towards  the  circumferenca  The  interior 
y,  fibrous,  farinaceous-looking  substance,  having  a  pleasant 
»ur  and  a  bitter  aromatic  taste. 

>  not  acquainted  with  the  Indian  Sumbul  Boot  described  in 
lemenis  of  Materia  Medica}  That  imported  some  years  since 
El  and  noticed  in  the  same  work,  appears  to  us  to  be  a  root 
om  sumbul. 

icopic  Structure — The  interior  tissue  of  sumbul  root  is  very 
constructed  of  woody  and  medullary  rays,  while  the  cortical 
lits  a  loose  spongy  parenchyma  The  structural  peculiarity 
becomes  obvious,  if  thin  slices  are  moistened  with  solution  of 
m  the  medullary  rays  assume  by  reason  of  the  starch  they 
intense  blue.  The  structure  of  the  root  reminds  one  by  its 
'  of  rhubarb,  though  the  latter  wants  the  large  balsam*duct8 
in  the  roots  of  this  as  well  as  of  other  Umbdlifenr^ 

cal  Composition — Sumbul  root  yields  about  9  per  cent  of  a 
ic  resin  soluble  in  ether,  and  a  very  small  proportion  of  essen- 
he  resin  has  a  musky  smell,not  fully  developed  until  after  con« 
rater.  According  to  Reinsch  (1848),  it  dissolves  in  strong 
kcid  with  a  fine  blue  colour,  but  in  our  experience  with  a  * 
)wn.    The  same  chemist  states  that  when  subjected  to  dry 

it  yields  a  blue  oil. 

1  of  potash  is  stated  to  convert  the  resin  of  sumbul  into  a 
potassium  salt  of  Sumhulamic  Acid,  w*hich  latter  was  obtained 
dline  state  by  Beinsch  in  1843,  but  has  not  been  further 

Sumbulamic  acid,  which  smells  strongly  of  musk,  appears  to 
nt  substance  {rom  Sumbulic  or  Sumbulolic  Acid,  the  potassium 
ch  may  be  extracted  by  water  from  the  above-mentioned 
ution.     Kicker  and  Reinsch  (1848)  assert  that  the  last-men- 

of  which  the  root  contains  about  f  per  cent.,  is  none  other 
ic  Acid,  accompanied  as  in  angelica  root,  by  a  little  valerianic 
:hese  substances  require  further  investigation,  as  well  as  the 

Sumbulin,  which  was  prepared  by  Murawjeff  (1853),  and  is 
I  with  acids,  crystalline  salts. 

'  has  shown  (1859)  that  by  dry  distillation,  sumbul  resin 
^Ui/cronc,  which  substance  we  shall  further  notice  when 
he  constituents  of  galbanum. 

Prescribed  in  the  form  of  tincture  as  a  stimulating  tonic. 

S^  53)2284.  in  Rujsiati  in  1870,  an  lUliin  tnmslation 

:arv  and  growth  of  Sumbul  with  two  plates  has  appeared  in  the  Kuov 

elaborately  studied  by  Tchis-  OiomaU  Momioo  for  Oct  1878.  298. 
le  obaenrationa  fin»t  published 
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ASAFCETIDA. 

Gummi-resina  Asa/cetida  vel  Assafcetida;  AsafoUida ;  F.  ^w-/Wii 

G.  Asant,  Stinkasant 

Botanical  Origin — ^Two  perennial  umbelliferous  plants  aiev 
generally  cited  as  the  source  of  this  drug ;  but  though  they  are  h 
capable  of  affording  a  gum-resin  of  strong  alliaceous  odour,  it  his 
been  proved  that  either  of  them  furnishes  the  asafoetida  of  coiniMi 
The  plants  in  question  are  : — 

1.  Narthex^  Asa-fodida  Falconer  {Ferula  Narthex  Boifts.),  a  gip 
herbaceous  plant,  having  a  large  root  several  inches  in  thicknen, 
crown  of  which  is  clothed  with  coarse  bristly  fibres ;  it  has  an  ( 
st€m  attaining  10  feet  in  height,  throwing  out  from  near  its 
upwards  a  regular  series  of  branches  bearing  compound  umbeLs, 
branch  proceeding  from  the  axil  of  a  large  sheatUng  inflated  pef 
the  upper  of  which  are  destitute  of  lamina.  The  radical  leaves,  1^ 
long,  are  bipinnate  with  broadly  ligulate  obtuse  lobes.  It  has  a 
flat  fruit  with  winged  margin.  When  wounded,  the  plant  exuc 
milky  juice  having  a  powerful  smell  of  asafoetida.  It  commenc 
grow  in  early  spring,  rapidly  throwing  up  its  foliage  which  dies  dm 
the  beginning  of  summer.  It  does  not  flower  till  the  root  has  acq 
a  considerable  size  and  is  several  years  old. 

N,  Asa-fostida^  which  now  exists  in  several  botanic  gardens  an 
flowered  twice  in  that  of  Edinbui-gh,  was  discovered  by  Falconer  in 
in  the  valley  of  Astor  or  Hasora  (35"  N.  lat.,  74*'-30E.  long.)  noi 
Kashmir.^ 

2.  Scorodosma  fcrMdum  Bunge. — In  form  of  leaf,  in  the  bristly 
mit  of  tlie  root,  and  in  general  aspect,  this  plant  resembles  the  prec< 
but  it  has  the  stem  (5  to  7  feet  high)  nearly  naked,  with  the  umbels ' 
are  very  numerous,  collected  at  the  summit ;  and  the  few  stem-l 
have  not  the  voluminous  sheathing  petioles  that  are  so  striking  a  ff 
in  Narthex.  In  Narthex^  the  vitt«  of  the  fruit  are  conspicuoui 
Scorodosma  almost  obsolete;  but  the  development  of  these  orgs 
feruloid  plants  varies  considerably,  and  has  been  rejected  by  Ber 
and  Hooker  as  affording  no  important  distinctive  character.  Scoroi 
is  apparently  more  pubescent  than  Narthex. 

S.fcetidum  was  discovered  by  Lehmann  in  1841,  in  the  sandy  d 
eastward  of  the  Sea  of  Aral,  and  also  on  the  hills  of  the  Karatagh 
south  of  the  river  Zarafshan, — that  is  to  say,  south-east  of  Saniai 
In  1858-59,  it  was  observed  by  Bunge  about  Herat.  At  nearl 
same  period,  it  was  afresh  collected  between  the  Caspian  and  i" 
Aral,  and  in  the  country  lying  eastward  of  the  latter,  by  Borszc: 
Kussian  botanist,  who  has  made  it  the  subject  of  an  elaborate 
valuable  memoir.* 

*  The  peiiera  Xarthfx  aud  Scorodosma  are  •  W«   refrain    from    citing    loctli 

held  by  Bentliam  and  Hooker  (Crcn/rra  Plan-  Tibet,  Beluchiatan  and  Persia,  wher 

taruw,  i.  918)  a^  in  nowise  distinguishable  supposed  to  agree  with  thatof  Falcoi 

from  Fcriddj  and  they  have  accordingly  been  been  found  by  other  collectors^ 

suppressed   by    these   boUuLsts.       Without  '  IHc  PharinacnUitich-irichti^HF(\ 

questioning  the  propriety  of  this  course,  we  der  AralO'Ca»pi«:hcfiWusU'^SvYitUn 

retain  for  the  present  to  easure  distinctness  pp.  40,  eight  plates, 
the  desiguatious  bestowed  by  Falconer  and 
by  Bnnge. 
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Miacta  Bows.^  {F,  Amfcetida  Boiss.  et  Buhse,  non  Linn.)  dis- 
.850  by  Bubse,  and  observed  in  1858-59  by  Bunge  in  many 
Tsia,  ia  ftaid  to  exhale  a  strong  odour  of  asafoetida  and  to 
u  Khorassau  as  angiLt^za,  the  same  name  that  is  applied  to 
/'.  teterrima  Kir.  et  Kar.,  a  plant  of  Soungaria,  is  likewise 
for  its  intense  alliaceous  smell ;  but  neither  plant  is  known 
e  of  any  commercial  product* 

(t  detailed  account  of  the  asafoetida  plant  we  possess,  is  that 
lan  traveller  Eugelbert  Kampfer,  who  in  1687  observed  it  in 
province  of  Laristan,  between  the  river  Shiir  and  the  town 
also  in  the  neighbourhood  of  the  town  of  Dusgun  or  Disgun, 
atter  locality*  alone  he  saw  the  gum-resin  collected  He 
he  found  the  plant  also  growing  near  Herat.  Kampfer  has 
^  of  his  plant  which  he  calls  Asa  fostida  DtsffU7unn$,  and 
ns  consisting  of  remnants  of  leaves,  a  couple  of  mericarps 
tate)  and  a  piece  of  the  stem  a  few  inches  long,  are  still 
I  the  British  Museum. 

laterials  have  been  the  subject  of  much  study,  in  order  to 
rhich  of  the  asafoetida  plants  of  modem  botanists  should  be 
ith  that  of  Kampfer.  Falconer  and  Borszczow  have  arrived 
the  conclusion  that  his  own  plant  accords  with  Kampfer's. 
er's  figures  agree  well  neither  with  Narthex  nor  with  Sccro^ 
e  plant  they  represent  does  not  form,  it  would  seem,  the 
pyramid  of  the  Narthex  (as  it  flowered  at  Edinburgh), 
the  multitude   of  umbels   seen  in   Borszczow's  figure  of 

4 

r  Kampfer*s  plant  is  really  identical  with  either  of  those  we 
i,  and  whether  the  discrepancies  observable  are  due  to  careless 
to  actual  difference,  are  points  that  cannot  be  settled  without 
ition  of  more  ample  specimeus. 

llowauce  must  be  made  for  the  period  of  growth  at  which 
3  have  been  observed.  Kampfer  saw  his  plant  when  quite 
1  not  when  its  stem  was  young  and  flowering.  Narthex  is 
)wn  except  from  specimens  grown  at  Edinburgh,  those  ob* 
aJconer  in  Tibet  having  been  gathered  when  dry  and  withered. 
:zow's  plant  appears  never  to  have  been  seen  by  any  botanist 
wer-stem  was  in  a  growing  state. 

r — Whether  the  substance  which  the  ancients  called  Laser 
le  as  the  modern  Asafagiida,  is  a  question  that  has  been  often 
tiring  the  last  three  hundred  years,  and  it  is  one  upon  which 
tempt  to  offer  no  furtlier  evidence.  Sutlice  it  to  say  that 
'ntioned  along  with  products  of  India  and  Persia,  among  the 
B^hich  duty  was  levied  at  the  Roman  Custom  House  of  Alex- 
le  2nd  century. 

da  was  certainly  kno^Ti  to  the  Arabian  and  Persian  geo- 

d  travellers  of  the  middle  ages.     One  of  these,  Ali  Istakhri,  a 

stakr,  the  ancient  Persepolis,  who  lived  in  the  10th  century, 

it  is  produced  abundantly  in  the  desert  between  Sist4in  and 

nXfi/u,  it.  (1872)  995.  uniWln  on  a  vUlk,  vhil^  Scnrti<lomta,  m  rp- 

»  up.  eii.  IS- 14.  prpseuttHl  by  Ronizrzow,  has  at  least  25. 

caanut  find  un  any  map.  '  Buck  dtr  Landrr,  tnuialated  by  Monit- 

igmrii  hia  plant  with  about  6      manu,  Hauibur^  1&45.  111. 
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Makran,  and  is  much  used  by  the  people  as  a  condiment    The  le^i 
question  comprises  a  portion  of  Beluchistan. 

The  geographer  Edrisi/  who  wrote  about  the  middle  of  the  11 
century,  asserts  that  asafoetida,  called  in  Arabic  HiltU,  is  ooDmIi 
largely  in  a  district  of  Afghanistan  near  Kaleh  Bust,  at  the  juiicte 
the  Helmand  with  the  Arghundab,  a  locality  still  producing  tlie^i 
Other  Arabian  writers  as  quoted  by  Ibn  Baytar,^  desccibe  asafocddi 
terms  which  show  it  to  have  been  well  known  and  m^uch  valued. 

Matthaeus  Platearius  of  Salfimo,  who  flourished  in  the  second  biH 
tiie  12th  oentmry,  mentions  asafcetida  in  his  work  on  simple  media 
known  as  Circa  instans,  which  was  held  in  great  esteem  duiing 
middle  ages.  It  is  also  named  a  little  later  by  Otho  of  Cremoiii,'i 
remarks  that  the  more  foetid  the  drug,  the  better  its  quality.  liked 
productions  of  the  East,  asafcetida  found  its  way  into  European  comai 
during  the  middle  ages  through  the  trading  cities  of  Italy.  It  is  va 
of  remark  that  it  is  much  less  frequently  mentioned  by  the  older  wo 
than  galbanum,  sagapenum  and  opopanax. 

Collection — The  collecting  of  asafcetida  on  the  mountains  about! 
gun  in  Laristan  in  Persia,  as  described  by  Kampfer,*  is  performed  th« 

The  peasants  repair  to  the  localities  where  the  plants  abound,  a 
the  middle  of  April,  at  which  time  the  latter  have  ceased  growing 
their  leaves  begin  to  show  signs  of  withering.  The  soil  surroundint 
plant  is  removed  to  the  depth  of  a  span,  so  as  to  bare  a  portion  d 
root.  The  leaves  are  then  pulled  oflT,  the  soil  is  replaced,  and  over  i 
laid  the  leaves  and  other  herbage,  with  a  stone  to  keep  them  in  p 
the  whole  being  arranged  in  this  way  to  prevent  injury  to  the  roo 
the  heat  of  the  sun. 

About  forty  days  later,  that  is  towards  the  end  of  May,  the  jh 
return,  the  men  being  armed  with  knives  for  cutting  the  root,  and  I 
iron  spatulas  for  collecting  the  exuded  juice.  Having  first  remove* 
leaves  and  earth,  a  thinnish  slice  is  taken  from  the  fibrous  crown  ol 
root,  and  two  days  later  the  juice  is  scraped  from  the  flat  cut  sui 
The  root  is  again  sheltered,  care  being  taken  that  nothing  rests  c 
This  operation  is  repeated  twice  in  the  course  of  the  next  few  da 
very  thin  slice  being  removed  from  the  root  after  each  scrapmg. 
product  got  during  this  first  cutting  is  called  shir,  i.e.  viilk,  andjs  thi 
and  more  milky  and  less  esteemed  than  that  obtained  afterwards, 
not  sold  in  its  natural  state,  but  is  mixed  with  soft  earth  {terra  /ii 
which  is  added  to  the  extent  of  an  equal,  or  even  double,  weight  ol 
gum-resin,  according  to  the  softness  of  the  latter. 

After  the  last  cutting,  the  roots  are  allowed  to  rest  8  or  10  • 
when  a  thicker  exudation  called  pispaz,  more  esteemed  than  the  fii 
obtained  by  a  similar  process  carried  on  at  intervals  during  June 
July,  or  even  later,  until  the  root  is  quite  exhausted. 

The  only  recent  account  of  the  production  of  asafcetida  that  we 
met  with,  is  that  of  Staff-surgeon  H.  W.  Bellew,  who  witnessed 
collection  of  the  drug  in  1857  in  the  neighbourhood  of  Kandi 

*  6^^ra/)A/<'rf'A'dm/,  tni(luite|>arJaubert,  *  AvucniUites  Exotica^   Lemgorur, 
i.  (1836)  450.                                                            635-552. 

-  Sonthevncr's  transl.  I  (1840)84.  *  Journal  of  a  Mission  U  AfgKs) 

*  Choulant,  Macer  Flondus,  Lips.   1832.       Lond.  1862.  270. 
159. 


JSAF(ST1DJ.  283 

ithered  stem  of  the  previous  year  with  the  cluster  of  newly- 
»ve8,  is  cut  away  from  the  top  of  the  root,  around  which 
3f  6  inches  wide  and  as  many  deep,  is  dug  in  the  earth. 
Bp  incisions  are  now  made  in  the  upper  part  of  the  root,  and 
on  is  repeated  every  3  or  4  days  as  the  sap  continues  to  exude, 

on  for  A  week  or  two  according  to  the  strength  of  the  plant. 
collects  in  tears  about  the  top  of  the  root,  or  when  very 
lows  into  the  hoUow  «xound  it  In  all  cases  as  soon  as 
re  made,  the  root  is  covered  with  «  bundle  of  loose  twigs  or 
/en  with  a  heap  of  stones,  to  protect  it  from  the  diying  eStdi 
The  quantity  of  gum-resin  obtained  is  variable ;  some  roots 
.ely  half  an  ounce,  others  as  much  as  two  pounda  Some  of 
are  no  larger  than  a  carrot,  others  attain  the  thickness  of  a 

The  drug  is  said  to  be  mostly  adulterated  before  it  leaves  the 
f  admixture  of  powdered  gypsum  or  flour.  The  finest  sort, 
merally  sold  pure,  is  obtained  solely  "  from  the  node  or  leaf- 
;  centre  of  the  root-head."  At  Kandahar,  the  price  of  this 
rug  is  equivalent  to  from  2^.  %d,  to  4$.  id.  per  tt>.,  while  the 
>rt  is  worth  but  from  Is.  to  2«. 

a  journey  from  North-western  India  to  Teheran  in  Persia, 
duchistan  and  Afghanistan,  performed  in  the  spring  of  1872, 
;raveller  observed  the  asafoetida  plant  in  great  abundance  on 
he  elevated  undulating  pasture-covered  plains  and  hills  of 
n,  and  of  the  Persian  province  of  Khurassan.  He  states  that 
s  of  two  kinds,  the  one  called  Kamd-i-gaui  which  is  grazed 
ad  used  as  a  potherb,  and  the  other  known  as  Kamd-t^nffUza 
rds  the  gum-resin  of  commer<^e.  The  collecting  of  this  last 
fxclusively  in  the  hands  of  the  western  people  of  the  Kakarr 
f  the  most  numerous  and  powerful  of  the  Afghan  clans,  who 

occupied,  spread  their  camps  over  the  plains  of  Kandahar  to 
s  of  Herat* 

1  his  journey  to  the  source  of  the  Oxus,  found  asafoetida  to 
produced  in  a  district  to  the  north  of  this,  namely  the  moun- 
id  Saigan  or  Sykan  (lat  35"*  10,  long.  67*  40),  where,  says  he, 
iffording  the  plant  is  as  regularly  apportioned  out  and  as 
iiarded  as  the  cornfields  on  the  plain.^ 

ption— Tlie  best  asafoetida  is  tlmt  consisting  chiefly  of  agglu- 
rs.  Freshly  imported,  it  forms  a  clammy  yet  hard  yellowiah- 
in  which  opaque,  white  or  yellowish  milky  tears  sometimes 
two  long,  are  more  or  less  abundant.  By  exposure  to  air,  it 
bright  pink  and  then  a  brown  hue.  The  perfectly  pure  tears 
en  fractured  a  conchoidal  surface,  which  changes  from  milky 
irplish  pink  in  the  course  of  some  hours  If  a  tear  is  touched 
acid,  sp.  gr.  1*2,  it  assumes  for  a  short  time  a  fine  green  colour, 
tsafoetida  is  rubbed  in  a  mortar  with  oil  of  vitriol,  then  diluted 
'  and  neutralized,  the  slightly  coloured  solution  exhibits  a 
rescence.  The  tears  of  asafoetida  when  warmed  become  ad- 
by  cold  are  rendered  so  brittle  that  they  may  be  powdered. 
'  they  easily  form  a  white  emulsion.  The  drug  has  a  powerful 
ent  alliaceous  odour  and  a  bitter  acrid  alliaceous  taste« 

^rvm  the  Indtut  io  ike  Tigrit^  *  Wood,  Joumry  to  thr  Source  oftk$  Miter 

101.  102.  2S6.  321.  &c  Oxus,  new  ed.,  1872.  181. 
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Sometimes  asafoetida  has  been  imported  as  a  fluid  honey-like  m 
apparently  pure.  We  presume  that  such  is  that  of  the  first  gathea 
which  Kampfer  says  is  called  milk.  The  drug  is  often  adulterated  il 
earthy  matter  which  renders  it  very  ponderous.  This  earthy  or  ita 
asafnetida  constitutes  at  Bombay,  a  distinct  article  of  commerce  mi 
the  name  of  Hingra,  the  purer  drug  being  called  Hiiig, 

Among  the  natives  of  Bombay,  a  third  form  of  asafoetida  is  in 
that  commands  a  much  higher  price  than  those  just  described, ni 
therefore  never  brought  into  European  trade.^  It  forms  a  darkta 
translucerUy  brittle  mass,  of  extremely  foetid  alliaceous  odour,  contn 
many  pieces  of  the  stem  with  no  admixture  of  earth.  Guibourt  by  il 
it  was  first  noticed  ^  was  convinced  that  it  had  not  been  obtained  I 
the  root,  but  had  been  ciU  frcyni  the  stem.  He  remarks  that  Theophn 
alludes  to  asafoetida  (as  he  terms  the  Silphium^  of  this  author)  asl 
of  two  kinds, — the  one  of  the  stem,  the  other  of  the  root ;  and  tl 
the  former  may  be  the  sort  under  notice.  Vigier*  who  calls  it 
foUida  nauseeiix,  found  it  to  consist  in  iOO  parts,  of  resin  and  e« 
oil  37*50,  gum  2375,  remains  of  stalks  38*75.  This  drug  appears 
the  superior  sort  alluded  to  by  Bellew. 

Chemical  Composition — Asafoetida  consists  of  resin,  gon 
essential  oil,  in  varying  proportions,  but  the  resin  generally  amov 
to  more  than  one  half.  Malic  acid,  so  generally  diffused  in  umbellii 
plants,  is  also  present ;  and  the  watery  distillate  contains  acetic,  fi 
and  valerianic  acids. 

The  volatile  oil  amoimts  to  between  3  and  5  per  cent  It 
tains  sulphur,  and  must  therefore  be  distUled  from  glass  vessels, 
light  yellow,  has  a  repulsive,  very  pungent  odour  of  asafoetida,  tas 
first  mild,  then  irritating,  but  does  not  stimulate  like  oil  of  iiii 
when  applied  to  the  skin.  It  is  neutral,  but  after  exix)sure  to  t 
acquires  an  acid  reaction  and  different  odour ;  it  evolves  sulphu 
hydrogen.  In  tlie  fresh  state,  the  oil  is  free  from  oxygen  ;  it  beg 
boil  at  135°  to  140''  C,  but  with  continued  evolution  of  livdrocen  sid 
so  that  even  Hlasiwetz  did  not  succeed  in  preparing  it  of  constant 
position,  the  amount  of  sulphur  varying  from  20  to  25  per  cen 
appears  to  be  a  mixture  of  sulphur-compounds  of  the  radical  C*H 
possible  relations  of  which  to  allyl  C-'^H*'^  (p.  63)  require  further  it 
gation.  To  this  however,  the  insuflerable  odour  of  the  crude  oi 
serious  obstacle. 

Oil  of  asafoetida  when  treated  with  oxydizing  agents,  yields  b 
oxalic  acid,  acids  of  tlie  fatty  series  up  to  valerianic  acid.  Pota 
decomposes  it  with  evolution  of  gas,  forming  potassium  sulphide 
residual  oil  is  found  to  have  the  odour  of  cinnamon. 

The  resin  of  asafct'tida  is  not  wholly  soluble  in  ether  or  chlor 
but  dissolves  with  decomposition  in  warm  concentrated  nitric  aci 
contains  Fcndaic  Acid,  C^^H^^O^  discovered  by  Hlasiwetz  and 
in  1866,  crystallizing  in  iridescent  needles  soluble  in  boiling  y 
it  is  homologous  with  Eugdic  Acid,  C^^H^^O*.  Fused  with  j 
ferulaic  acid  yields  oxalic  and  carbonic  acids,  fatty  acids,  and  lil 

*  A  liu-gc  Kpoi'iineii  of  it  \va«  kindly  pre-  '  Uist,  dcjf  Drojue^^  iii.  (1850)  22 

sented  to  one  of  us  (H.)  l)y  Mr.  D.  8.  Kemp  '  Hist.  Plantarunu,  L  vi.  c,  8. 

of  Bombay.      Wc  have  also  examined  the  *  Gommesrisincs  des  Oinbeliifirt^ 

same  drug  in  the  India  Museum.  Paris,  1S69.  32. 
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huic  acid.  The  resin  itself  treated  in  like  manner  after  it  has 
iously  freed  from  gum,  yields  resorcin  ;  and  by  dry  distillation, 
green,  blue,  violet  or  red  tint,  besides  about  \  per  cent,  of 
rotu,  C*H«0». 

nerce — The  drug  is  at  the  present  day  produced  exclusively 
listan.     Much  of  it  is  shipped  in  the  Persian  Gulf  for  Bombay 

is  conveyed  to  Europe ;  it  is  also  brought  into  India  by  way 
mr,  and  by  the  Bolan  pass  in  Beluchistan. 
5  year  1872—73,  there  were  imported  into  Bombay*  by  sea, 
»m  the  Persian  Gulf,  3367  cwt  of  asafoetida,  and  4780  cwt.  of 
re  form  of  the  drug  called  Hingra.     The  value  of  the  latter  is 

fifth  that  of  the  genuine  kind  known  as  Hing.  The  export 
Ida  from  Bombay  to  Europe  is  very  small  in  comparison  with 
ents  to  other  port«  of  India. 

—Asafoetida  is  reputed  stimulant  and  antispasmodic.  It  is  in 
and  on  the  Continent,  but  is  little  employed  in  Great  Britain. 
16  Mahommedan  as  well  as  Hindu  population  of  India,  it  is 
used  as  a  condiment,  and  is  eaten  especially  with  the  various 
>wn  as  (Idl.  In  regions  where  the  plant  grows,  the  fresh  leaves 
1  as  an  article  of  diet. 

eration — Tlie    systematic    adulteration    chiefly   with   earthy 
ready  pointed  out,  may  be  easily  estimated  by  exhausting  the 
solvents  and  incinerating  the  residue. 


GALBANUM. 

rtsina  Oalbanum  ;  Oalbanum ;  F.  Galbanum ;  G.  Mutterharz. 

kical  Origin — The  uncertainty  that  exists  as  to  the  plants 
niah  asafoetida,  hangs  over  those  which  produce  the  nearly  allied 
mum.  Judging  from  the  characters  of  the  latter,  it  can  scarcely 
id  tliat  it  is  yielded  by  umbelliferous  plants  of  at  least  two 
hich  are  probably  the  following  :* — 

Wa  galbaniflua  Boiss.  et  Buhse,^ — a  plant  with  a  tall,  solid  stem, 
high,  greyish,  tomentose  leaves,  and  thin  flat  fruits,  5  to  6  lines 
3  broad,  discovered  in  1848  at  the  foot  of  Demawend  in  Northern 
1  on  the  slopes  of  the  same  mountain  at  4,000  to  8,000  feet,  also 
antaius  near  Kuschkak  and  Churchuhi  (Jajanid  ?).  Bunge  col- 
same  plant  at  Subzawar.  Buhse  says  that  the  inhabitants  of  the 
Demawend  collect  the  gum  resin  of  this  plant  which  is  Gaiba- 
tears  which  exude  spontaneously  from  the  stem,  especially  on  ita 
^  and  about  the  bases  of  the  leaves,  are  at  first  milk-white  but 
»llow  by  exposure  to  light  and  air.  It  is  not  the  practice,  so 
oboerved,  to  wound  the  plant  for  the  purpose  of  causing  the 

li  of  th^  Tmdr  and  SacigntUm  Opoidia  galhanifera  Lindl.,  a  Persian  plant 

W  the  yrar  1872-73,  pt.  iL  26.  of  duubtful  gvnus  ;  Bubon  Oalbanum  !«.,  a 

lihrubby  umbtfllifer  of  Sonth  Africa, 

nring  in  addition  have  at  various  '  Au/zdhlung  der   in   riner   RetM  durck 

oppoard  tn  aflbrd  galbanum  :-•  Traugkaukasien    und    Ptnien    gtsammelim 

hamiftra  Kocb,  a  natire  of  tbe  P/lanzen  — \our.  Mhn.  dt  la  Sor.  imp.  dtt 

m  region  and  Sonthem  Ruaaia  ;  \at.  dt  Motcuu^  lii.  (1S60)  W. 
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juice  to  exude  more  freely,  nor  is  the  gathering  of  the  gumii 
district  any  special  object  of  industry.*  The  plant  is  called  in  P 
Khassuih,  and  in  the  Mazanderan  dialect  BoridsJieh. 

2.  F.  Tvhricaulis  Boiss.^  (F,  erubescens  Boiss.  ex  parte,  Aucher  a 
4614,  Kotschy  n.  666). — This  plant  was  collected  by  Kotschy  in  go 
the  Kuh  Dinar  range  in  Southern  Persia,  and  probably  by  Aucher-I 
the  mountain  of  Djdmkuh,  in  Northern  Persia.  Borszczow,'  whoi 
it  as  the  same  as  the  preceding  (though  Boissier  *  places  it  in  a  di 
section  of  the  genus),  says  on  the  authority  of  Buhse,  that  it  occms 
throughout  the  whole  of  Northern  Persia,  is  found  in  plenty  on  the 
of  Elwund  near  Hamadan,  here  and  there  on  the  edge  of  the  great 
salt-desert  of  Persia,  on  the  mountains  near  Subzawar,  between  ( 
and  Khaf,  west  of  Herat,  and  on  the  desert  plateau  west  of  Kb 
states,  though  not  from  personal  observation,  that  its  gum-resio 
constitutes  Persian  Oalbanum,  is  collected  for  commercial  j 
around  Hamadan.  F.  rubricaulis  Boiss.  has  been  beautifully 
by  Berg  ^  under  the  name  of  F,  erubescens. 

History — Galbanum,  in  Hebrew  Chelbenah,  was  an  ingrediei 
incense  used  in  the  worship  of  the  ancient  Israelites,'  and  is  me 
by  the  earliest  writers  on  medicine  as  Hippocrates  and  TheopI 
Dioscorides  states  it  to  be  the  juice  of  a  Narthex  growing  in  Sj 
describes  its  characters,  and  the  method  of  purifying  it  by  ho 
exactly  as  followed  in  modem  times.  We  find  it  mentioned  in 
century  among  the  drugs  on  which  duty  was  levied  at  the 
custom  house  at  Alexandria.®  Under  the  name  of  Kinnah  it  i 
known  to  the  Arabians,  and  through  them  to  the  physicians 
school  of  Salerno. 

In  the  journal  of  expenses  of  John,  king  of  France,  during  hi 
vity  in  England,  a.d.  1359-60,  there  is  an  entry  for  the  purchase 
of  Galbanum  which  cost  16s.,  1  ft),  of  Sagapenum  (Serapin)  at  t! 
time  costing  only  2s.®  In  common  with  other  products  of  the  Eai 
drugs  used  to  reach  England  by  way  of  Venice  and  are  mentionec 
the  exports  of  that  city  to  London  in  1503.^° 

An  edict  of  Henry  III.  of  France  promulgated  in  1581.  g 
prices  per  lb.  of  the  gum-resins  of  the  Urnhelliferce  as  follows  : — Oj 
32  sols,  Sagapenum  22  sols,  Asafcetida  15  sols,  Galbanum  10  so 
moniacum  6  sols  6  deniers.^^ 

Description — Galbanum  is  met  with  in  drops  or  tears,  a 
inter  se  into  a  mass,  usually  compact  and  hard,  but  sometimes  f< 
soft  as  to  be  fluid.  The  tears  are  of  the  size  of  a  lentil  to  tl 
hazel-nut,  translucent,  and  of  various  shades  of  light  brown,  ye 


^  Buhse,  I.e.  ;  fiiso Bulletin  d^  la  Soc.  imp. 
(Us  Nat.  de  Moscou,  xxiii.  (1850)  548. 

*  Diagnoses  Plaiitancm  novarum  proesertim 
orienlalium^  ser.  ii.  fasc.  2  (1856)  92. 

^  Op.  cit.  36  (Hee  p.  280,  note  3). 
-     *  Flora  OricntaliJt,  ii.  (1872)  995. 

'  Berg.  u.  Schmidt,  Ojfizinellc  Gewdch^e, 
iv.  (1863)  tab.  31  b. 

•  Exodus  XXX.  34. — lu  imitation  of  the 
ancient  Jewish  custom,  Galbanum  is  a  com- 
ponent of  the  incense  used  in  the  Irvingitc 
chapels  in  London. 


7  XaXi8<{K7j— Theophr.  HiH.  Plan 

'  Vincent,  Commerce  of  the  An 
(1807)  692. 

•  Doiiet  d'Arcq,  Comptts  dt  fj 
dcs  Rois  de  Prance  (1851)  236.— 1 
must  be  multiplied  by  3  to  give  a 
present  value. 

i»  Pasi,  TaHffa  de  Pesi  e  Mitui 
1521.  204  (1st  edition,  1508). 

'*  Yont&nont  Kdicls  et  Ordonnanet 
de  France,  il  (1586)  S88. 
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reenish.  The  drug  has  a  peculiar,  not  unpleasant,  aromatic 
i  disagreeable,  bitter,  alliaceous  taste. 

variety,  the  tears  are  dull  and  waxy,  of  a  light  yellowish 
"eshy  but  becoming  of  an  orange-brown  by  keeping ;  they  are 
isposed  to  run  together,  and  are  sometimes  quite  dry  and 
in  odour  that  somewhat  reminds  one  of  savine.  In  recent 
3  of  this  form  of  galbanum,  we  have  noticed  a  considerable 
*f  thin  transverse  slices  of  the  root  of  the  plant,  an  inch  or 
meter. 

lal  Composition — Galbanum  contains  volatile  oil,  resin  am 
The  first,  of  which  7  per  cent,  may  be  obtained  by  distillatioi 
is  a  colourless  liquid,  boiling  at  160-165*"  C,  and  having  the 
5  drug ;  it  deviates  the  ray  of  polarized  light  to  the  right,  and 
I  treated  with  dry  hydrochloric  acid,  a  crystalline  compound, 

in,  which  we  find  to  constitute  about  60  per  cent  of  the 
ry  soft,  and  dissolves  in  ether  or  in  alkaline  liquids,  even 
ime,  but  only  partially  in  bisulphide  of  carbon.  When  heateti 
ae  at  100**  C.  with  hydrochloric  acid,  it  yields  about  0*8  per 
ibelli/erane,  C*H*0',  which  may  be  dissolved  from  the  acid 
cans  of  ether  or  chloroform ;  it  is  obtained  on  evaporation 
»  acicular  crystals.  Umbelliferone  is  soluble  in  water ;  its 
hibits,  especially  on  addition  of  an  alkali,  a  brilliant  blue 
{ which  is  destroyed  by  an  acid.  If  a  small  fragment  of  galba- 
ersed  in  water,  no  fluorescence  is  observed,  but  it  is  immediately 
f  a  drop  of  ammonia.^  The  same  phenomenon  takes  place 
tida,  and  in  a  slight  degree  with  ammoniacum ;  it  is  pro- 
to  traces  of  umbelliferone  pre-existing  in  those  drugs, 
iferone  is  also  produced  from  many  other  aromatic  umbel- 
nts,  as  Angelica,  Levisiicinn,  and  Meum,  when  their  respective 
abmitted  to  dry  distillation.  According  to  Zwenger  (1860) 
likewise  obtained  from  the  resin  of  Daphne  Mezereum  L. 
is  always  small ;  it  is  highest  in  galbanum,  but  even  in 
lot  much  exceed  08  per  cent,  reckoned  on  the  crude  drug, 
aitting  galbanum- resin  to  dry  distillation,  Mossmer  (1861) 
thick  oil  of  an  intense  and  brilliant  blue,^  which  was  noticed 
1751  by  Caspar  Neumann  of  Berlin.  It  is  a  liquid  having  a 
matic  odour  and  a  bitter  acrid  taste.  Kachler  (1871)  found 
d  be  resolved  by  fractional  distillation  into  a  colourless  oil 
formula  C^^U^^  and  a  blue  oil  to  which  he  assigned  the  com- 
'H»*0,  or  perhaps  more  correctly  C^H**0*.  boiling  at  289^  C. 
ydrocarbon,  it  boils  at  240'  C,  and  therefore  differs  from  the 
1  obtained  when  galbanum  is  distilled  with  water.  The  blue 
le  purification  agrees,  according  to  Kachler,  with  the  blue  oil 
srs  of  Matricaria  Chamoviilla  L.     Each  may  be  transformed 

irkablc   prnpt* rty  of  uniWIli-  instantly  losing  \U  colour  on  the  adtUtion  of 

beautifully  nbovrn  by  dipping  a  drop  of  hydrochloric  aciii 

paprr  into  wat^r  which  has  *  We  hare  found  it  best  to  mix  the  gal- 

4Mir  or  t«'u  on  lumps  uf  gal-  banuni-r«»sin  with  coarsely  {wwdered  pumice* 

7iiig  it.   A  strip  of  this  paper  stone  ;  the  oil  it  then  easily  and  abunduitly 

t  toibe  of  water  with  a  drop  of  obtainable. 

give  a  superb  blue  solution, 
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by  means  of  potassium  into  a  colourless  hydrocarbon,  C**H?*;^ 
anhydride  of  phosphoric  acid  into  another  product,  C*^H**,  lil 
colourless.  The  latter,  as  well  as  the  former  hydrocarbon,  if  dilutei 
ether,  and  bromine  be  added,  assumes  for  a  moment  a  fine  blue  tin 

The  blue  oil,  C^^H^^O,  is  not  the  only  product  of  the  dry  disti 
of  galbanum-resin.  We  have  observed  that  acids  are  also  abas 
formed,  which  may  be  separated  from  the  oil  by  washing  it  with  ^ 

When  cooled,  the  crude  blue  oil  sometimes  deposits  crystals  • 
belliferone,  which  are  also  obtained  if  the  acidulous  water  just  mei 
is  concentrated,  and  then  shaken  with  chloroform. 

By  fusing  galbanum-resin  with  potash,  Hlasiwetz  and  Barth 
obtained  crystals  (about  6  per  cent.)  of  Besorcin,  together  with  aoe 
volatile  fatty  acids.  The  empirical  formula  of  resorcin,  C*B 
likewise  that  of  pyrocatechin  and  hydrokinone.  Resorcin  has 
agreeable  sweet  taste ;  it  is  soluble  in  water,  alcohol,  ether,  bia 
of  carbon,  or  chloroform.  It  melts  at  104°  C.  and  distills  at 
Resorcin,  which  is  a  very  interesting  body  from  a  theoretical  ] 
view,  is  more  abundantly  produced  if  the  crystalline  portion 
extracts  of  Sapan  Wood  (Ccesalpinia  Sappan  L.)  or  of  Bran 
{0,  echinata  Lam.),  is  submitted  to  dry  distillation,  or  melt 
potash. 

Galbanum-resin  treated  with  nitric  acid,  yields  Camphretic  A 
Styphnic  Acid? 

If  galbanum,  or  still  better  its  resin,  is  warmed  with  cone 
hydrochloric  acid,  a  red  hue  is  developed,  which  turns  violet  o 
if  spirit  of  wine  is  slowly  added.  Asafoetida  treated  in  the  « 
assumes  a  dingy  greenish  colour,  and  ammoniacum  is  not  altera 
This  test  probably  depends  upon  the  formation  of  resorcin,^ 
itself  is  not  coloured  by  hydrochloric  acid,  but  assumes  a  red 
colour  if  sugar  or  mucilage  or  certain  other  substances  are 
It  is  remarkable  that  ammoniacum,  though  likewise  yielding 
when  fused  with  potash,  assumes  no  red  colour  when  warno 
hydrochloric  acid.  The  mucilage  of  galbanum  has  not  been  i 
examined. 

Commerce — Galbanum  is  we  believe,  brought  into  commerc 
from  Eastern  Europe.  It  is  stated  that  considerable  quantiti 
Russia  by  way  of  Astrachan  and  Orenburg. 

Uses — Galbanum  is  administered  internally  as  a  stimulatin 
torant,  and  is  occasionally  applied  in  the  form  of  plaster  to 
swellings. 

AMMONIACUM. 

Oummi-rcsina  Ammoniacum  ;  Ammoniacum  or  G^im  Amman 
F.  Gomme-risine  Ammoniaqtie  ;  G.  Ammoniak-ffummikai 

Botanical  Origin — Dorema  Ammoniacum  Don  {Disemtstoi 
ferum  Jaub.  et  Spach),  a  perennial  plant,  with  a  stout,  erect 
flower-stem,  6   to   8  feet   high,  dividing   towards  its  upper  ] 

*  Probably  identical  with  that  obtained  '  Gmelin's  Cktmistry,  xL  2ii. 

by  fractional  distilhition,  as  previously  men- 
tioned. 
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DerouB  ascending  branches,  along  which  are  disposed  on  thick  short 
ks,  )>a]Mike  simple  unil>el8,  scarcely  half  an  inch  across,  of  very 
dl  flowers.  The  aspec^t  of  tlie  full-grown  plant  is  tlierefore  very 
ike  that  of  Ferula,^  The  Dorana  has  lai^e  compound  leaves  with 
id  lobes.  The  whole  plant  in  its  young  state  is  covered  with  a 
lentum  of  soft,  st<3llate  hairs,  which  give  it  a  greyish  look,  but  which 
ippear  as  it  ripens  its  fruits.     Tlie  withered  stems  long  remain  erect, 

occurring  in  immense  abundance  and  overtop])ing  the  other  vege- 
m  of  the  arid  desert,  have  a  striking  a{)])earance.^ 
rhe  plant  occurs  over  a  wide  area  of  the  barren  regions  of  which 
(ia  is  the  centre.  According  to  Bunge  and  Bienert,  its  north-western 
t  npi»ears  to  l>e  Shahrud  (S.E.  of  Asterabad),  whence  it  extends  east- 
I  to  the  deserts  south  of  the  Sea  of  Aral  and  the  Sir-Daria.  The 
:  southern  point  at  which  the  plant  has  lieen  observed,  is  Basiran, 
Jago  of  Southern  Khorassan  in  X.  lat.  32**,  E.  long.  59^ 
)f  the  three  or  four  other  sj)ecies  of  Dorema,  D,  Aucheri  Boiss. 
ds  verj'  good  ammoniacum,  as  we  know  by  an  ample  specimen  of  the 

dejwsited  together  with  the  plant  in  the  British  Museum  by  Mr. 
L  L>rtus,  who  in  1851  collected  both  at  Kirrind  in  Western  Persia, 
>p  the  plant  is  called  in  Kurdish  Znli.  Ik^issier^  includes  as  D. 
\er\  another  plant,  called  by  Loft  us  1).  robiuitum,  the  gum  of  which 
itainly  dilfen^nt  from  ammoniacum.  Of  the  plant  itself,  there  are 
frvitsK  in  the  British  Museum. 

listory — Tlie  first  writer  to  mention  ammoniacum  is  Dioscorides, 
states  it  to  be  the  juice  of  a  Natihtx  growing  about  Cyrene  in 
a.  aii4l  that  it  Ls  produced  in  the  neighbourhood  of  the  temple  of 
uon.  He  says  it  is  of  two  sorts,  the  one  like  frankincense  in  pure, 
tears,  the  other  massive,  and  contaminated  with  earthy  impurities. 
r  jjives  essentially  the  same  account. 

*he  succeeding  (Jreek  and  I^tin  authors  on  medicine  throw  but  little 
on  the  drug,  which  however  is  mentioned  by  most  of  them  as  used 
tmigation.     Hence  we  find  such  terms  as  Ammoniacum  thtpniama, 
uniiiicum  auffimen,  ThuA  Lihjcum^ 

hp  African  origin  assigned  to  the  drug  by  Dioscorides  has  long 
exed  pharmacologists;  but  it  is. now  well  ascertained  that  in  Morocco 
B^  species  of  Ferula  (according  to  Lindley  /'.  Tingilana  L),  yields 
ky  gum-resin  having  some  resemblance  to  ammoniacum,  and  still 
ject  of  traffic  with  Egypt  and  Arabia,  where  it  is  employed,  like  the 
nt  drug,  in  fitmiffaiifmit.  There  can  he  but  little  doubt  we  think, 
;h»>  ainiijoniacum  of  Morocco  is  identical  with  the  ammoniacum  of 
jjcieiits ;  it  may  well  have  l)een  imported  by  way  of  Cyrene  from 
ir*  lyiui;  further  westward.' 

»r-iaii  ammoniacum  or  the  ammoniacum  of  European  commerce, 
Jj»o  have  been  known  in  very  remote  times,  though  we  are  unable 
ct^  it  back  earlier  than  the  1 0th  century,  at  which  period  it  is  men- 
l  by  Isaac  Judieus^  and  by  the  Persian  physician  AlhervL^     Both 

k^r.   Journey  inio  Khorasdn,    1825.  <  Opera  Omnia,  Lngd.  1515,  lib.  il  prac- 

nlmk,    Ptrtien.  das  Lanti   und  teine  tiren  c.  44. 

1     1 1  ft ^.'l I  2^2.  *  ^Aiii^mmnTi,  LiUr Fund/tMenicrum  Phar» 

r4  Or%eni^ii9,  ii.  (187S)  1009.  ma€olcgi€e,  Vindob.  1S30.  S5. 

Dbaiy,    F^omi.   Jovm,    March   22, 

41. 
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these  writers  designate  it  Ushak,  a  name  which  it  bears  in  Persia  to 
present  day. 

Collection — The  stem  of  the  plant  abounds  in  a  milky  juice  i»l 
flows  out  on  the  slightest  puncture.  The  agent  which  occasions  the ' 
dation  is  a  beetle,  multitudes  of  which  pierce  the  stem.  The  gmn 
drops  of  which  speedily  harden,  partly  remains  adherent  to  the  stem 
partly  falls  to  the  ground ;  it  is  gathered  about  the  end  of  July  b] 
peasants,  who  sell  it  to  dealers  for  conveyance  to  Ispahan  or  the  cm 

Young  roots,  3  to  4  years  old,  are  according  to  Borszczow,  extrei 
rich  in  milky  juice  which  sometimes  exudes  into  the  surrounding  k 
large  drops ;  there  is  also  an  exudation  from  the  fibrous  crown  ol 
root  of  a  dark  inferior  sort  of  ammoniacum.  The  gum-resin  appea 
be  collected  in  quantity  only  in  Persia.  One  of  the  chief  localitif 
it  are  the  deseit  plains  about  Yezdikhast,  between  Ispahan  and  Shi 

Description — Ammoniacum  occurs  in  dry  grains  or  tears  of  row 
form,  from  the  size  of  a  small  pea  to  that  of  a  cherry,  or  in  no 
lumps.  They  are  externally  of  a  pale  creamy  yellow,  opaque 
milky-white  within.  By  long  keeping,  the  outer  colour  darkens 
cinnamon-brown.  Ammoniacum  is  brittle,  showing  when  broken  i 
waxy  lustre,  but  it  easily  softens  with  warmth.  It  has  a  bitter 
taste,  and  a  peculiar,  characteristic,  non-alliaceous  odour.  It  re 
forms  a  white  emulsion  when  triturated  with  water.  It  is  coli 
yellow  by  caustic  potash.  Hypochlorites,  as  common  bleaching  po 
give  it  a  bright  orange  hue,  while  they  do  not  affect  the  Morocco  d: 

Ammoniacum  is  obtained  from  the  mature  plant,  the  ripe  meri 
of  which,  f  of  an  inch  in  length,  are  often  found  sticking  to  the 
By  pressure  the  tears  agglutinate  into  a  compact  mass,  \vhich  i 
Lump  Ammoniacum  of  the  druggists.  It  is  generally  less  pure  ths 
detached  grains,  and  fetches  a  lower  price. 

Chemical  Composition — Ammoniacum  is  a  mixture  of  V( 
oil  with  resin  and  gum.  Tlie  greater  or  less  softness  of  the  di 
partly  due,  as  in  all  analogous  substances,  to  the  proportion  of 
present. 

The  volatile  oil,  which  is  lighter  than  water  and  has  the  precise 
of  the  drug,  contains  according  to  our  experiments,  no  sulph 
similar  observation  was  made  by  Przeciszewski.-  Vigier,^  who  ob 
the  oil  to  the  extent  of  18  per  cent,  by  distilling  the  gum-n^sii 
water,  asst^rts  that  it  blackens  silver,  and  that  after  oxidation  with 
acid,  he  detected  in  it  sulphuric  acid.  He  states  that  with  hydnx 
acid,  the  oil  ac(|uires  a  fine  violet  tint  passing  by  all  shades  to 
we  failed  in  obtuiniui'  this  coloration. 

The  resin  in  amniuniacum  usually  amounts  to  about  70  ]>er  cer 
is  separable  accordintx  to  Przeciszewski,  into  two  substanceis, — the 
resin  having  acid  properties,  the  other  an  indilierent  resin.  He  i 
that  the  indiflerent  resin  when  heated  yields  sulphuretted  hyd 
Our  own  experiments  failed  to  show  the  presence  of  sulphur  i 

^  Johnson,  Jouriiri/fnnii  India  fo  Kuff^'iiid  Ammoniacum,   Sagapcnum    nnd   Of^ 

Qirowjh    I'rrsia,    &i-.,  Ibl8.    9:3.    1*4;    Hart,  Doipat,  hs61 . 

ijuoled  by  Don,   Linn.   Trans,   xvi.  ^1833)  ^  Gommcs-resincs  des  OmbeUiftrft 

GO.X  Paris,  1809.  93. 

"  Pharmakohijischc    Unfcrsuchnnyrn   iibcr 
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^ ;  and  the  same  negative  result  has  been  more  recently  obtained 
ari'ful  experimt* nt.s  by  Moss.^ 

e  the  puni-resin  of  allied  plants,  ammoniacuni  yields  no  um- 
e.  When  melted  with  caustic  potash  it  affords  a  little  resorcin. 
M'ski  found  the  ^im  to  agree  with  that  of  acacia. 

nerce — Ammoniacum  is  shipped  to  Europe  from  the  Persian 
*'ay  of  liombay.  The  exports  fnjm  the  latter  place  in  the  year 
were  453  cwt,  all  shipped  to  the  Unittnl  Kingdom.  The 
im])orted  into  Bombay  in  1872—73  was  1G71  cwt.,  all  from  the 
Uilf.« 

— The  drug  is  administered  as  an  expectorant  and  is  also  used 
phisters. 

Allied   Gum-resins. 

r^enum — This  is  a  gum-resin  which,  when  pure,  forms  a  tough 
mss  of  closely  agglutinated  tears.  It  is  nearly  related  to 
,  but  differs  from  that  substance  in  fonning  brownish  (not 
te)  tears,  which  when  broken  do  not  acquire  a  [uuk  tint ;  also 
I'ing  so  jK)werful  an  alliaceous  odour. 

enuni,  which  in  mediiuval  pharmacy  was  often  called  Sera- 
\  so  frequently  mentioned  ]>y  the  older  writers  that  it  must 
1  a  pl(»ntiful  substance.  At  the  present  day  it  can  scarcely 
■ed  genuine  even  at  Ik)mbay,  whither  it  is  sometimes  brought 
;ia.     The  botanical  origin  of  the  drug  is  unknown. 

nnax — A  gum-resin  occurring  in  hard,  nodular,  brittle,  earthy- 
imps  of  a  bright  oninge-brown  hue,  and  pi»netrating  offt^nsive 
ninding  one  of  crushed  iw-leavos.     It  is  conimonlv  attributed 
new  Chironium  Koch,  a  native  of  Mediterranean  Kuroi»e.     We 
■*r  seen  a  sj^ecinien  known  to  have  been  obtained  from  this 
It  can  say  that  the  gum-resin  of  the  nearly  allied  OjH)^Htnax 
Pniiss.,  as  collected  by  I^»ftus  at  Kirrind  in  Western  IVrsia  in 
iieitlaT  the  appeamnce  nor  the  characteristic  odour  of  otlicinal 
Powell,'  who  has  recently  en<leavoured  to  trace  the  origin  of 
n*;:anl3  it  as  a  product  of  Persia. 

max  was  ver}*  comnmn  in  old  pharmacy,  but  has  fallen  out  of 
s  now  both  rare  and  expensive.* 


FRUCTUS   ANETHI. 

nni  Anrthi;  Dill  Fry  its.  Dill  *SiW/* ;  F.  Fruits  d'Anrth  ; 

G.  JJil/jriivhtc. 

nical  Origin — Ancthvm^  f/rarojltjis  L,  an  erect,  glaucous 
ant,  with  tinely  striated  stems  usually  1  to  1 A  feet  high,  pinnate 
Ji  setaceous  linear  segments,  and  yellow  tlowers. 

Jtmrn.  Marrh  29,  1^73.  7^\.  and  (>(H>|)aimx,  may  he  founil  in  thr  thmet 

mt  nf  thf  Trade  ami  X'iri>rtfii>n  of  Przt'i'iszi-wjjki  (ImiI)  inul  Vip«'r  (l>^6y), 
Unrjf  i'f  HiwJtttUf   l.*«71-72,  an«l       ui)tii*<'<l  in  our  artith*  on  Aniiiifniaruni. 

*  n«*tithiini  un«l   HtHiktT   .'/•«.    Phint.    \, 
ir   Prtidueia  of  thf    pHnjah,    i.       PI'J)  Mi|>pri-MH  thr  p-niu  AtntJutin^  uniting 

itn  one  i*olitAry  8|H<cicK  with  P^ucninHum. 
f^rticiiUn  rrpinliii};Su<raivnnni 
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It  is  indigenous  to  the  Mediterranean  region,  Southern  Kossia 
the  Caucasian  provinces,  but  is  found  as  a  cornfield  weed  in  many  o 
countries,  and  is  frequently  cultivated  in  gardens. 

Dill,  under  the  Hindustani  name  of  Suvh  or  8df/ah,  is  largely  gr 
in  various  parts  of  India,  where  the  plant  though  of  but  a  few  mo 
duration,  grows  to  a  height  of  2  to  3  feet.  On  account  of  a  d 
peculiarity  in  the  fruit,  the  Indian  plant  was  regarded  by  Boxbuiyh 
De  CandoUe  as  a  distinct  species,  and  called  Aiiethum  Sowa,  bi 
possesses  no  botanical  characters  to  warrant  its  separation  from 
graveolens. 

History — Dill  is  commonly  regarded  to  be  the^Ai^^ovof  Dioscof 
the  Antthum  of  Palladius  and  other  ancient  writers,  as  well  as  ol 
New  Testament.^  In  Greece  the  name  "Pivrjdov  is  at  present  app 
to  a  plant  of  very  similai  appearance,  Cai^im  RidoIJia  Benth.  et  E 
{Antthum  segdum  L.)  1}/  the  later  Greeks,  the  term  ^A0rjviov  waa 
used  for  dilP 

Dill,  as  well  as  coriander,  fennel,  cumin,  and  ammi,  was  in  free 
requisition  in  Britain  in  Anglo-Saxon  times.*  The  name  is  de 
according  to  Prior  ^  from  the  old  Norse  word  dilla,  to  lull,  in  allusi 
the  reputed  carminative  properties  of  the  drug.  However  this  ma 
we  find  the  word  occurring  in  the  10th  century  in  the  Vocabuh 
Alfric,  archbishop  of  Canterbury.®  The  words  dill  and  till,  undoul 
meaning  this  drug,  were  also  used  in  Germany  and  Switzerland  as 
as  A.D.  1000. 

Description — The  fruit  which  has  the  characters  usual  to  I 
lifercey  is  of  ovoid  form,  much  compressed  dorsally,  surrounded  ^ 
broad  flattened  margin.  The  mericarps  about  yV  of  an  inch  wi»i 
mostly  separate;  they  are  provided  with  5  oquidistaut,  filiform  rid- 
which  the  two  lateral  lose  themselves  in  the  paler,  broad,  thin  m 
The  three  others  are  sharply  keeled  ;  the  darker  space  between  tl: 
occupied  by  a  vitta  and  two  occur  on  the  commissure.  In  the  I 
drug,  the  mericarps  are  narrower  and  more  convex,  the  ridges 
distinct  and  pale,  and  the  border  less  winged.  In  other  resp( 
accords  with  that  of  Europe.  The  odour  and  taste  of  dill  are  agn 
aromatic. 

Microscopic  Characters — The  pericarp  is  formed  of  a  small  m 
of  flattened  cells,  which  in  the  inner  layer  are  of  a  brown  coloui 
ridges  consist  as  usual  of  a  strong  fibro-vascular  bundle.  The 
in  a  transvei-se  section  present  an  elliptic  outline  y-J-^  of  an  inch  < 
in  diameter.  The  margin  of  the  mericarp  is  built  up  of  porous,  ] 
chymatous  tissue.  The  albumen  as  in  the  seeds  of  all  unihe 
consists  of  somewhat  thick-willed,  angular  cells,  loaded  with  fat 
and  globular  grains  of  albuminous  matters  which  present  a  darii 
when  examined  by  pohirized  light.  In  dill,  these  grains  are  abou 
5  mkm.  in  diameter. 


^   Matt,  xxiii.  23,  — wIhtc  il  has  ho^xx  ren-  ■•  Lrtchdoms,    &«\,    o^Utnl    bv   ('«"> 

diOTffA  nnisr  by  tin*  Knj^lisli  traii.slati»r«  from  1864  Otl, — seo    especially    Hrrhtm'. 

Wieklif  (13J<6)  ilowiiwanls.      But  in  other  IcH,  dating  about  a.d.  iu50,  iu  Vol 

versions,  the  wonl  is  eorrectly  tran.shiteil.  219.  235.  237.  281.  293. 

-  Hehireieh,    Nutzpjlanzcn   Orkchcnlands  *  Pf^pnhir  Xtnnc.^  of  Pritish  Pitt  u'. 

(1862)40.  «   Foliufi^    of     V^^eabularies,    edi 

'  LsLUfi^knyc],  Botatu'k  d.  spdUrCiiGricchfri^  Wri^'ht,  1857.  30. 
Berlin,  1866.  89. 


FRUCTUS  COnUNDRL  293 

Chemical  Composition — Dill  fniits  yield  on  an  average  28  per 
•nt  i3  7  pi.*r  rent.  IVreira)  of  an  essential  oil,  a  large  pn^portion  of 
hich  wa**  found  by  Gladstone  (1864-1H72)  to  he  a  hydrocarbon,  C***H**, 
which  he  gave  the  name  Antfhinr.  This  substance  has  a  lemon-like 
lour.  sp.  gr.  846,  and  l)oils  at  IT-i^C.  It  deviates  a  ray  of  jM>larized 
(It  stnmgly  to  the  right. 

Oil  of  (lill  also  contains  an  oxygenated  oil,  C^^IP*0,  r<»garded  by 
ladstone  as  identical  >vith  carvol.  It  may  be  obtained  as  this  chemist 
ites*  either  by  fractinnul  distillation  (an  imperf«»ct  m<»thod),  or  by 
king  aiivantage  of  the  fact  that  oils  of  this  grouj>  form  crystalline 
dies  with  liydrosulphuric  acid,  which  can  l>o  easily  purified  and  which 
rfd  the  <»ri;:inal  oil  when  decomposed  l»y  an  alkali.  The  oxi<lised  oil 
»tii  dill  has  tlie  same  odour  as  that  from  <'aniwav,  and  likewise.'  forms  a 
rstallin**  compound  wiien  trcat«Ml  with  sulphiile  of  animonium  in 
3ohol.  It  has  a  sp.  gr.  of  9r>(),  and  n.tates  the  p(»larized  ray  to  the 
ht.     Nothing  is  known  of  the  other  c<mstituents  of  dill  fruits. 

Uses — The  distilled  water  of  dill  is  stomachic  ami  carminative,  and 
qnently  prescril>ed  as  a  vehicle  for  more  active  medicines.  The  seeds 
I  much  used  for  culinary  and  medicinal  purj)Oses  by  the  jKJople  of 
iia.  but  are  little  employed  in  Continental  Europe. 


FRUCTUS  CORIANDRI, 

Shnrn  CoriantJH :  Corianthr  Fruit.%  Coriumfir  Strtfs,  Curianffmt; 

V.  Fruiffi  (le  Co  r  land  re  ;  i\.  Koriandtr. 

Botanical  Origin — Curiandmm  mtimm  I^,  a  small,  glabrous,  annual 
Int,  apparently  indigenous  to  the  Meditermnean  an<l  Caucasian  n»gions, 
Ik  DOW  found  as  a  corntield  weed  throughout  the  tem]H'rate  parts  of 
bope  and  Asia.  It  is  cultivated  in  many  countries,  and  has  thus 
Mm  its  way  even  to  Parjiguay.  In  Kngland  the  cultivation  of  coriander 
II  long  been  carried  on,  but  only  to  a  very  limited  extent. 

History — The  plant  owes  its  names  Kopior,  Kopiavvov,  and  KopiaF- 
liv  to  the  otfeusive  odour  it  exhales  when  handle<l,  and  which  reminds 
It  of  bugs. — in  Greek  K6pi9.  This  chanicttT  causeil  it  to  be  reganltnl 
I  the  middle  ages  as  having  poisonous  properties.-  The  ri|H?  fruits 
kch  an'  entirely  free  from  the  fcetid  smell  of  the  growing  plant, 
m  u.«e«l  as  a  spice  by  the  Jews  and  tht^  Konuius,  and  in  medicine  from 
tey  early  i>eriod.  Cato,  who  wrote  on  agriculture  in  the  3nl  century 
P^nrittces  the  cultivation  of  coriander.  Pliny  states  that  the  l)est  is 
il  of  Ei:ypt. 

CVinaiidt*r,  or  as  sometimes  called  Coiiandfr,  was  well  known  in 
BUiu  prior  to  the  Xorman  Con([uest,  and  i»ften  employed  in  ancient 
^gli»h  medicine  and  cijokery. 

Cultivation — Coriander,  callcnl  by  the  farmers  Tc/.  is  cultivated  in 
tta>t«'ni  counlii'S  of  Kngland,  esju*cially  in  K^sex.  It  i«<  Muurtimrs 
m  witii  caraway,  and  UMUg  an  annual  is  gathered  and  harvest <*•  I  the 
H  %'ear,  the  caraway  remaining  in  the  giouniL     Tiie  seedling  plants 

.  •/  Ckemieal  S*^ifty,  x.  (1872)  9  ;  'P.  M.^  AM>ano.    Tra^.  df  l\nntis,  \i7\ 

J.u'n,  MATcti  1S7*2.  74U.  cipp.  25.  46. 
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are  hoed  so  as  to  leave  those  that  are  to  remain,  in  rows  10  to  12  ittta 
apart.  The  plant  is  cut  with  sickles,  and  when  dry  the  seed  is  thniU 
out  on  a  cloth  in  the  centre  of  the  field.  On  the  best  land,  13  cwt|a 
acre  is  reckoned  an  average  crop.^ 

Description — The  fruit  of  coriander  consists  of  a  pair  of  tai 
spherical  mericarps,  firmly  joined  so  as  to  form  an  almost  regular^ 
measuring  on  an  average  about  \  of  an  inch  in  diameter,  crowned  bjfl 
stylopodium  and  calycinal  teeth,  and  sometimes  by  the  slender  divap 
styles.  The  pericarp  bears  on  each  half,  4  perfectly  straight  shaip 
ridges,  regarded  as  secondary  {jiiga  secundaria) ;  two  other  ridges,  cl 
of  darker  colour,  beloni^iug  to  the  mericarps  in  common,  the  w 
ration  of  which  takes  place  in  a  rather  sinuous  line.  The  shaDow 
pression  between  each  pair  of  these  straight  ridges,  is  occupied  b 
zigzag  raised  line  {jugum  primarium),  of  which  there  are  therefore 
each  mericarp.  It  will  thus  be  seen  that  each  mericarp  has  5  (zig 
so-called  priviary  ridges,  and  4  (keeled  and  more  prominent)  stomi 
besides  the  lateral  ridges  which  mark  the  suture  or  line  of  scpaia 
There  are  no  vittse  on  the  outer  surface  of  the  pericarp.  Of  the  5 1 
of  the  calyx,  2  often  grow  into  long,  pointed,  persistent  lobes: 
proceed  from  the  outer  flowers  of  the  umbeL 

Though  the  two  mericarps  are  closely  united,  they  adhere  onl 
the  thin  pericarp,  enclosing  when  ripe  a  lenticular  cavity.  On  each 
of  this  cavity,  tlie  skin  of  the  fruit  separates  from  that  of  the  seed, 
playing  the  two  brown  vitta3  of  each  mericarp.  In  transverse  Be( 
the  albumen  appears  crescent-shaped,  the  concave  side  being  toward 
cavity.  The  carpophore  stands  in  the  middle  of  the  latter  as  a  col 
connected  with  the  pericarp  only  at  top  and  bottom. 

Coriauders  are  siuootli  and  ratlier  hard,  in  colour  buff  or  light  bi 
They  have  a  very  mild  aromatic  taste,  and  when  crushed  a  pe< 
fragrant  smell.  When  unripe,  their  odour,  like  that  of  the  fresh  ] 
is  offensive.  The  nature  of  the  chemical  change  that  occasions 
alteration  in  odour  has  not  been  made  out. 

The  Indian  corianders  shipped  from  Bombay  are  of  large  size  a 
elongated  form. 

Microscopic  Structure— The  structural  peculiarities  of  cori 
fruit  chiefly  refer  to  tlie  pericarp.  Its  middle  layer  is  made  up  oft 
walled  ligneous  prosenchyme,  traversed  by  a  few  fibro-vascular  Ib 
which  in  the  zi«^zag  ridges  vary  exceedingly  in  position. 

Chemical  Composition — The  essential  oil  of  coriander  has  a 
position  indicated  by  the  formula  C^^l^^O,  and  is  therefore  iso 
with  l.jorneol.  If  the  elements  of  water  are  abstracted  by  phosj 
anhydride,  it  is  convt^rted  according  to  Kawalier  (1852)  into  an 
oflensive  odour,  C^^'1P<^. 

The  fruits  yield  of  volatile  oil  about  \  per  cent. ;  as  the  vitta?  ar 
protected  by  the  woody  })ericar]),  corianders  should  be  bruistnl 
l)eing  submitted  to  distillation.     Trommsdorff  found  the  fruits  to 
13  per  cent,  of  HximI  oil. 

The  fresh  herb  distilled  in  July  when  the  fruits  were  far  fn:>ni 
yielded  to  one  of  us  (F.)  from  Oo7  to  11  per  mille  of  an  essent 
possessing  in  a  high  degree  the  disagreeable  odour  already  allui 

^  II.  Baker,  in  Mortou's  Cyclopedia  of  Agriculture^  i.  (1855)  5  Si?. 
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us  foiiml  to  deviate  the  ray  of  polarized  light  W  to  the  right 
nined  in  a  column  50  mm.  long.  The  oil  distilled  by  us 
commercial  fruit  deviated  51°  to  the  right. 

ction  and  Commerce — Coriander  is  cultivated  in  various 
'ontinental  EurojKi,  and  as  already  stated,  to  a  small  extent 
L  It  is  also  produced  in  Northern  Africa  and  in  India.  In 
the  export  of  coriaudt^r  from  the  province  of  Sind  *  was  948 
l^nnbay*  in  the  same  year  G19  cwt.  From  Calcutta'  there 
«d  in  1870-71,  16,347  cwt. 

-Coriander  fruits  are  reputed  stimulant  and  carminative,  yet 
le  employed  in  medicine.  They  are  however  used  in  veteri- 
ice,  and  by  the  distillers  of  gin,  also  in   some  countries  in 


FRUCTUS  CUMINI. 

St'tnen  Ct/mini;  Cttmin  or  Cummin*  Frviia,  Cinnmin  Seeds 
tines  de  Cumin  ;  (1.  Mvtterkiimmd,  Kreuzkiivwiel,  Lanfjcr  oder 
tr/kT  Kiimmefy  Mohrenkiimmel. 

ical  Origin — Cuminum  Cyminum  L,  a  small  annual  plant, 
to  the  upper  regions  of  the  Nile,  but  carrie<l  at  an  early  period 
tion  to  Arabia,  India  and  China,  as  well  as  to  the  countries 
he  Mediterranean.  The  fruits  of  the  plant  ripen  as  far  north 
n  Norway ;  but  in  Europe,  Sicily  and  Malta  alone  produce 
lantitv. 

y — Cumin  was  well  known  to  the  ancients  ;  it  is  alluded  to 
>rew  prophet  Isaiah,^  and  is  mentioned  in  the  gospel  of  Mat- 
one  of  the  minor  titheable  productions  of  the  Holy  Luid. 
?  name  KvyLivov,  it  is  commended  for  its  agreeable  taste  by 
s,  in  who.se  day  it  was  produced  on  the  coasts  of  Asia  Minor 
*ni  Italy.  It  is  named  as  Cuminum  by  Horace  and  Persius. 
the  midtlle  ages,  cumin  was  one  of  the  spices  in  most  common 
«  in  A.i>.  710,  an  annual  provision  of  150  Ih.  of  cumin  for  the 
of  (.'orbie  in  Normandy,  was  not  thought  too  large  a  supplyj 
rtMpient  use  in  England,  its  average  price  between  12G4  and 
I'A  little  over  2d.  per  lb.*  Cumin  is  enumerated  in  the  Liber 
he  city  of  Lond<»n,  compiled  in  1419,  among  the  merchandize 
he  king  levied  the  impost  called  seavnge ;  and  is  mentioned*** 
one  of  the  articles  of  which  the  Grocers*  Company  had  the 
nd  oversight. 

ption — The  fruit,  the  colour  of  which  is  brown,  has  the  usual 

of  ih^  Tritd^  find  Snritpition       Cummin^  Ray  (1693)  aiul  in  nuKltTii  tradv- 
f  v«ar  \!^7'2  73.  Kitrachi,  1^73.       lists  ami  priot'-runvntsi. 

»  Ch.  xxviii.  25-27. 
FiAmUy.  1S72  73.  ii.  90.  «  Ch.  xxiii.  23. 

I'uluuu'  **f  Tnul*-,  d*^.  /'or  thr  '  I*JirlejwuH,  lH^*louuUii^  etc.,  I*uris,  1S49. 

mrtt.  1**70  71.  121.        '  ii.  3o9. 

1  Wirklir*  HiMo  (13S0).  i\,u\-  "  Kofrrw.  ///V.  of  A'rrimUurf  and  PncM 

>'llU•'•34^  C'nnwun  in  Cnin-       in  Emjluhd^  1866.  i.  fi31.  ii.  543  54;. 

f*Miiimi/K  in  the   Authuri/cd  •  Munimenfa     (ithih.ilh^      LondonUnsis^ 

..  Cwnin  in  <«Tnnl«''H  H^rhal      edit^nl  hy  Kilry,  i.  ;is:»y»  224. 
•ari»'§   PKarmao>io*jui    (1822),  ^'^  \h'\h*'T\,  Ilift,  of  thf  (irftU  Livtiy  C^m- 

fani''s  fj  London,  1>3I.  114. 
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structure  of  the  order ;  it  is  of  an  elongated  ovoid  form,  tapering  to^ 
each  end,  and  somewhat  laterally  compressed.  The  mericarps  whi 
not  readily  separate  from  the  carpophore,  are  about  \  of  an  inch  in  I 
and  -^  of  an  inch  in  greatest  breadth.  Each  has  5  primary  ridges  y 
are  filiform,  and  scabrous  or  muriculate,  and  4  secondary  covered 
rough  hairs.  Between  the  primary  ridges  is  a  single  elongated  vitt« 
2  vitt«  occur  on  the  commissural  surface.  A  tmnsverse  section  o 
seed  shows  a  reniforra  outline.  There  is  a  form  of  C,  Ci/minu 
cultivation,  the  fruit  of  which  is  perfectly  glabrous. 

Cumin  has  a  stroug  aromatic  taste  and  smell,  analogous  to  bi: 
less  agreeable  than  that  of  caraway. 

Microscopic  Structure — The  hairs  are  rather  brittle,  some 
^  mm.  in  length,  formed  of  cells  springing  from  the  epidermis, 
larger  consist  of  groups  of  cells,  vertically  or  laterally  combined 
enclosed  by  a  common  envelope ;  the  smaller  of  but  a  single  cell  ei 
in  a  rounded  point.  The  whole  pericarp  is  rich  in  tannic  matter,  sti 
with  salts  of  iron  a  dark  greenish  colour. 

The  tissue  of  the  seed  is  loaded  with  colourless  drops  of  a  fatt] 
the  vittse  with  a  yellowish-brown  essential  oil.  But  the  most  str 
contents  of  the  parenchyme  of  the  albumen  consist  of  transp 
colourless,  spherical  grains,  7  to  5  mkm.  in  diameter,  several  of  v 
ai-e  enclosed  in  each  celL  Under  a  high  magnifying  power,  they 
a  central  cavity  with  a  series  of  concentric  layers  around  it,  frequ 
traversed  by  radial  clefts.  Examined  in  polarized  light,  these  g 
display  exactly  the  same  cross  as  is  seen  in  granules  of  starch,  alth 
their  behaviour  with  chemical  tests  at  once  proves  that  they  are  I 
means  that  substance  ;  in  fact  iodine  does  not  render  them  Wue, 
intensely  brown.  Grains  of  the  same  character,  assuming  some! 
a  crystalloid  form,  occur  in  most  umbelliferous  fruits,  and  in  i 
seeds  of  other  orders.  All  these  bodies  are  composed  of  albuminouj 
fatty  matters;  the  more  crystalloid  form  as  met  with  in  the  seei 
liicinus  and  in  the  fruit  of  parsley,  is  the  body  called  by  Hartig  Ale 

Chemical  Composition — Cumin  fruits  yielded  to  Bley  (1S29 
per  cent,  of  fat  oil,  1.3  per  cent,  of  resin  (?),  8  of  mucilage  and  gum, 
of  albuminous  matter,*  and  a  large  amount  of  malates.  Their  peci 
strong,  aromatic  smell  and  taste,  depend  on  the  essential  oil  of  w 
they  afford  about  3  per  cent.  Trapp  ^  has  shown  that  the  fruits  of  (' 
virosa  L.  contain  the  same  oil  to  the  extent  of  about  IJ  per  cent 
of  cumin  is  a  mixture  of  Cijmol  or  Cymenc,  C^^H**,  having  sp.  gr. ' 
and  boiling  point  177°  C. ;  and  Cuminol  or  Cuminaldehydc,0'^\ 
of  sp.  gr.  0972,  boiling  point  236°  C,  the  proportion  of  the  latter ii 
crude  oil  being  about  56  per  cent.  It  also  contains  the  hvdnva 
C^^ll^®,  according  to  Warren  (1865),  and  Beilstein  and  Kupfte'r  (IST 

Cuminol  possesses  the  smell  and  taste  of  cumin,  while  the  odo 
cymol  more  resembles  that  of  lemons.  Oil  of  cumin  deviates  a  i 
polarized  light  102^  to  the  right :  the  optical  power  of  each  of  its 
stituents  is  nearly  the  same,  that  of  cuminol  being  the  less  si 
Cymol  may  also  be  obtained  by  submitting  coal-tar  to  dry  dL^tilb 
or  by  distilling  camphor  with  anhydrous  phosphoric  acid  or  drv  chl 

^  Ann,  dcr  Chem,  u.  Phann.  cviii.  (1858)  386. 
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Oppenheim  (1872)  has  showed*  that  oil  of  turpentine  is  to  be 
<1  as  a  hydride  of  cyniol,  and  has  indeed  transformed  terpin, 
allized  hydrate  of  the  fonner  into  cymol.  In  the  oil  of  Thjpnus 
L,  oymol  exists  ready  formed. 

nol  manifests  the  chemic^al  properties  of  an  aldehyde,  inasmuch 

[ihines  with  alkaline  hisnlphites,  an<l  is  easily  transfonned  by 

aj;ents    into    the    erystallizable    Cuminic    or   Cumic    Aeid^ 

It  also  slowly  oxidizes  under  the  iniluence  of  air  and  water, 

the  same  prcKluct* 

mcrcc— Cumin  is  shipped  to  England  fn)m  Mogador,  Malta  and 
In  Malta  there  were  in  1803,  140  acres  under  cultivation  with 
;  in  1865,  I'M)  acnns.  jmxhicinfj  2706  cwt' 
?x])ort  of  cumin  from  Morocco*  in  1872  was  1657  cwt. ;  that 
nlwiy  in  the  year  1872-73  was  6706  cwt;*  and  20,040  cwt 
?utta*  in  the  year  1870—71. 

\ — Cumin  is  sold  by  dni<rgists  as  an  inj^redient  of  curry  powders, 
much  larger  extent  for  use  in  veterinary  medicine. 


CAPRIFOLI  AGILE. 

FLORES     SAMBUCI. 

^oicers;  F.  FUurs  de  Sureau;  G.  HolundcrhlatJiC,  Fliederblunun, 

nical  Origin — Samhums  nigra  L. — a  large  deciduous  shrub 
tree,  indij^enous  to  Southern  and  Ct»ntral  Eun>}»i\  Westrni  Asia, 
lea,  the  regions  of  tlie  Caucasus  and  Southern  Sil)eria.  It  is 
to  l>e  a  native  of  England  and  Ireland,  but  not  to  bo  truly 
•Scotland.  In  other  northern  parts  of  Eufojkj,  as  Nomay  and 
the  elder  ap])ears  only  as  an  introduced  ]>lant. 

Dry — The  Romans,  as  we  learn  from  Pliny,  made  use  in 
of  the  ]»lant  under  notice  as  well  as  of  the  Dwarf  Elder  {S. 
L)  Both  kinds  were  employed  in  Britain  by  the  ancient 
and  Welsh  leeches,^  and  in  the  medicine  of  the  school  of 
I. 

:ription — The  ehler  produces  in  the  early  summer,  conspicuous, 
wert^i  cymes,  4  to  5  inches  in  diameter,  of  which  the  h»ng 
<livides  into  5  branches,  which  subtlivide  once  or  several 
threes  or  fives,  ultimately  separating  by  repeated  forking  into 
furroweil  pedicels  about  }  of  an  inch  long,  each  bearing  a  single 
Id  the  secontl  or  thinl  furcations,  the  middle  tlower  remains 


t  dtr  Deutsch^n  Ckrrn.  (rfsrlLit'h, 

th«*r  inf«>niiation  on  thitt  oil  we 
^mijerv,  xiii.  (1W9)  8.  13;  xiv. 
144.  14S.  1ST 

fii/  Tabl'S  rfldfinyto  thr  (**>!. mini 
»4M4»i*ni9  It/ thr  I'nitai  Kitujtinm^ 
\, 

ir  I>parU,  Aug.  1S73,  917. 

ni  "/  the   Trmir  ami  Xaritftifhrn 

uiemcy  of  Bombay  for  lb7l!-73. 


•  Annual  Vol  urn  f  of  TraHf^  dr.  firr  the 
Bi-n'jhtl  Prfjtiii^ncif /ur\b7ti'7\.  12 1. 

"  lA.frhthons,  dx.  of  Early  A'n<;/4i)i</,  e«lited 
by  ('orkayiiH.  iii.  (Isrtt))  3*i4.  347.  Aooonl- 
ii)^  to  the  Kt»v.  Riiwanl  (lillett  (p.  xxzii.>, 
N.  Khulujt  \H  Ixrlieved  to  liavi*  \wv\\  hniught 
to  Kiif^laiul  )>y  the  Duiu'H  uixi  |»I:uit(il  uii  th« 
battl«>-tifU)s  aiiil  f^nivcs  t>f  thrir  <-i>uiitryint>ii. 
In  Norfolk  it  still  \u-\\t%  x\\v  nanif  of  Ihnnf* 
trvrt  and  bhtoti  hii'i*r  (Mu4»il  rUitT)  :  also 
Phymcianaof  Mifddnti,  trau»Utrd  by  Pughi*, 
Uanduvery,  I56I. 
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short-stalked  or  sessile,  and  opens  sooner  than  the  rest.  In  likenuuina; 
on  the  outermost  small  forks  only  one  of  the  florets  is  usually  loag^ 
stalked.  The  whole  of  this  inflorescence  forms  a  flattish  umbellifom 
cyme,  perfectly  glabrous  and  destitute  of  bracts. 

The  calyx  is  combined  with  the  ovary  and  bordered  with4«i; 
small  teeth.  The  corolla,  which  is  of  a  creamy  white,  is  monopetalmj 
with  a  very  short  tube  and  5  spreading  ovate  lobes.  The  stamaj 
which  are  about  as  long  as  the  divisions  of  the  corolla  and 
with  them,  are  inserted  in  the  tube  of  the  latter.  The  yellow 
which  thickly  powders  the  flowers,  appears  under  the  mic 
3-pored.  The  projecting  ovary  is  crowned  by  a  2-  or  S-lobed 
stigma. 

For  use  in  pharmacy,  the  part  of  the  flower  most  desirable  is 
corolla,  to  obtain  a  good  proportion  of  which  the  gathered  cymes 
left  for  a  few  hours  in  a  large  heap  ;  the  mass  slightly  heats,  the 
detach  themselves,  and  are  separated  from  the  green  stalks  by 
rubbing,  and  sifting  ;  they  require  to  be  then  rapidly  dried.    This 
they  become  much  shrivelled  and  assume  a  dull  yellow  tint 
fresh,  they  have  a  sweet  faint  smell,  which  becomes  stronger  and 
what  different  by  drying,  and  is  quite  unlike  the  repulsive  odour  of 
fresh  leaves  and  bark.     Dried  elder  flowers  have  a  bitterish,  si 
gummy  flavour.     On  the  Continent  they  are  sold  with  the  stalks^ 
in  entire  cymes. 

Chemical  Composition — Elder  flowers  yield  a  very  small 
centage  of  a  butter-like  essential  oil,  lighter  than  water,  and  sme 
strongly  of  the  flowers ;  it  is  easily  altered  by  exposure  to  the  air.^ 
oil  is  accompanied  by  traces  of  volatile  acids. 

Uses — Elder  flowers  are  only  employed  in  British  medicine 
making  an  aromatic  distilled  water,  and  for  communicating  a  ph 
odour  to  lard  {Unguent nm  Sarah nci).  The  leaver  are  sometimes  used 
givini^  a  tine  green  tint  to  oil  or  fat,  as  in  the  Oleum  tnridc  and  Vngut 
iuvi  Samhvci  foliorum  of  the  shops.  The  bark  once  much  employed,! 
now  obsolete. 
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GAMBIER. 

Catechu  pallidum,  Extradum  Uncaria- ;  Gamhicr,  Pale  Catechu,  Gm 
Catechu,  Terra  Japonica  ;  F.  Gamhir,  Cachm  jaunc  ;  G.  Gambir, 

Botanical  Origin — 1.  Uncaria  Gamhier  Koxb.  {Nau^ha  Ga«l 
Hunter),  a  stout  climl)ing  shrub,  supporting  itself  by  means  of  its  floi 
stalks  which  are  developed  into  strong  recurved  hooks.  It  is  a  nativei 
the  countries  bordering  the  Straits  of  Malacca,  and  especially  of  tl 
numerous  islands  at  their  eastern  end ;  but  accordinir  to  Crawfuri' 
does  not  seem  indigenous  to  any  of  the  islands  of  the  volcanic  band, 
also  grows  in  Ceylon,  where  however  no  use  is  made  of  it. 

2.   U,  acida  Koxb.,  a  plant  nearly  related  to  the  precedinrr,  and 


'  For  further    information,   see   Gmelin, 
ChanUiry,  xiv.  (1860)  368. 


»  Dictionary  of  the  Indian  Islands,  li 
142. 
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in  the  ^lalayan  islands,  appears  to  be  used  in  exactly  the  same 
iner. 

History — namhior  is  one  of  the  snlwtances  to  which  the  name  of 
riiii  or  Terra  J(if}onira  is  often  applied  ;  the  other  is  Cufrh,  which  has 

I  already  descrilxMl  fp.  21.*^).  By  dni^^'gists  ami  pharmaceutists  the  two 
Jes  are  fn»quently  conAnuided,  but  in  the  ^T(»at  world  of  comm<Tce 
^  are  reckoner!  as  quite  <li.stinct.  In  many  price-currents  and  trade- 
^  Cattchu  is  not  found  under  that  name,  but  only  appears  under  the 
18  Cmtch  and  Gnmhier, 

Crawfunl  asserts  that  gamliier  has  been  exported  from  time  imme- 
ial  to  Java  from  tlie  Malacca  Straits.  This  statement  appears  hij^hly 
(tiunable.  Itumphius,  who  resided  in  AmlH>yna  during  the  second 
of  the  17th  centur}',  was  a  merchant,  consul  and  natunilist;  and  in 
e  capacities  became  thoroughly  conversant  with  the  products  of  the 
ly  Archipelago  and  adjacent  regions,  as  the  six  folio  volumes  of  his 
)iirium  Ajnb(nncnsr  illustrated  by  587  jdates,  amjdy  prove. 
kmong  other  plants,  he  figures  *  Unraria  Gamhier,  which  he  terms 
if  ufuiitns,  and  states  to  exist  under  two  varieties,  the  one  with  broad, 
»t her  with  narrow  leaves.     The  first  form,  he  says,  is  called  in  Malay 

II  Gotta  Gamhir,  on  account  of  the  bitter  tast<3  of  its  leaves,  which 
reej»tible  in  the  lozenges  (troc/iiJici)  called  Gaita  Gambir,80  much  so 
oiie  might  supjiose  they  were  made  from  these  leaves,  which  how- 
is  not  the  case.  He  further  asserts  that  the  Iwives  have  a  detergent, 
jg  quality  by  re^ison  of  their  bitterness,  which  is  nevertheless  not 
ise  but  quite  bearable  in  the  mouth :  that  they  art*  masticated 
ad  of  Pinang  [l>etel  nut]  with  Siri  [leaf  of  Pi^xr  Rtle]  and  lime : 

the  i»eople  of  Java  and  l>ali  ]»lant  the  first  variety  near  their 
e«,  for  the  sake  of  its  fragrant  flowers  ;  but  though  they  chew  its 
0  instead  of  Pinanfj,  it  must  not  be  supposed  that  it  is  this  jdant 

which  the  lozenges  Gatta  are  compounded,  or  that  indeed,  is  ([uito 
rent. 

"bus,  if  we  may  credit  Rumphius,  it  would  seem  that  the  important 
ifactun*  of  gambier  had  no  existence  at  the  commencement  of  the 
centur}'.  As  to  "  Gatta  Gambir"  his  statements  are  scarcely  in 
ifi  with  those  of  more  rec(»nt  writers.  We  mav  however  remark 
that  name  is  ver}'  like  the  Tamil  Kaita  Kdmhu,  signifying  Cattchu, 
h  «lnig  is  sometimes  made  into  little  i-ound  cakes,  and  was  certainly 
g%.-  export  from  India  to  Malacca  and  China  as  early  as  the  10th 
iry  (p.  213). 

liat  gambier  was  unknown  to  Euroi)eans  long  after  the  time 
uiuphius,  is  evident  from  other  facts.  Stevens,  a  merchant  of 
jay,  in  his  Complmi  Guide  to  the  East  India  Trade ^  published  in 
,  quotes  the  ])rices  of  go(»ds  at  Malacca,  but  makes  no  allusion  t<9 
ier.  Nor  is  there  any  reference  to  it  in  Savary's  Dietivnnaire  de 
Aert€  (ed'.  of  1750).  in  which  Malacca  is  mentioned  as  the  great 
^¥k*X.  of  the  trade  of  India  with  that  of  China  and  Japan. 
:ie  first  account  of  gambier  known  to  us.  was  communicated  to  the 
ian  Society  of  Arts  and  Sciences  in  1780,  by  a  I>utch  trader  named 
■rua.     This  |)erson  narrates  -  how  the  plant  was  iiitnjduced   into 

p^    jgmb.  r.  ^.  Ub.  34.  '   IWhandrl-wj^n  rnn  hrt  Jintariaasck  C/«- 

nvuixhap,  a.  (ilvrdc  dnik)  217-234. 
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Malacca  from  Pontjan  in  1758,  and  how  gambier  is  made  from 
leaves ;  and  names  several  sorts  of  the  drug,  and  their  prices. 

In  1807,  a  description  of — "  the  drug  called  Gutta  Oainbeer"  m 
the  tree  from  which  it  is  made,  was  presented  to  the  Linnean  Sodet 
London.^  The  writer,  William  Hunter,  well  known  for  scientific  obse 
tions  in  connection  with  India,  states  tliat  the  substance  is  made  chi 
at  Malacca,  Siak  and  Rhio,  that  it  is  in  the  form  of  small  squares 
little  round  cakes  almost  perfectly  white,  and  that  the  finer  sorts 
used  for  chewing  with  betel  leaf  in  the  same  manner  as  catechu,  w 
the  coarser  are  shipped  to  Batavia  and  China  for  use  in  tanning 
dyeing. 

Manufacture — The  gambier  plant  is  cultivated  in  plantati 
These  were  commenced  in  1819  in  Singapore,  where  there  were  at 
time  800  plantations  ;  but  owing  to  scarcity  of  fuel,  without  an  abuw 
supply  of  which  the  manufacture  is  impossible,  and  deaniess  of  lal 
gambier-planting  was  in  1866  fast  disappearing  from  the  island* 
official  Blue  Book  printed  at  Singapore  in  1872,  reports  it  as"i 
increased,"  It  is  largely  pursued  on  the  mainland  (Johore),  and  in 
islands  of  the  Rhio-Lingga  Archipelago,  lying  south-east  of  Singa] 
On  the  island  of  Bintang,  the  most  northerly  of  the  group,  there  we 
1854,  1,250  gambier-plantationsL 

The  plantations  are  often  formed  in  clearings  of  the  jungle,  u 
they  last  for  a  few  yeara  and  are  then  abandoned  ^  owing  to  the 
poverisliment  of  the  soil  and  the  irrejiressible  growth  of  the  la 
grass  (Imperata  Kcdnigii  P.  de  B.),  which  is  more  difficult  to  end 
than  even  primieval  jungle.  It  has  been  found  profitable  to  combine 
the  cultivation  of  gambier  that  of  pepper,  for  which  the  boiled  leav 
the  gambier  form  an  excellent  manure. 

The  gambier  plants  are  allowed  to  grow  8  to  10  feet  high,  and  as 
foliage  is  always  in  season,  each  plant  is  stripped  o  or  4  times  in 
year.  The  apparatus  and  all  that  belongs  to  the  manufacture  of 
extract,  are  of  the  most  primitive  description.*  A  shallow  cast-irc»D 
about  13  feet  across,  is  built  into  an  earthen  fireplace.  Water  is  po 
into  the  pan,  a  fire  is  kindled,  and  the  leaves  and  young  shoots,  frt 
plucked,  are  scattered  in,  and  boiled  for  about  an  hour.  At  the  ei 
this  time,  they  are  thrown  on  to  a  capacious  sloping  trough,  the  li 
end  of  which  projects  into  the  pan,  and  squeezed  with  the  hand  5<^ 
the  absorbed  liquor  may  run  back  into  the  boiler.  The  decoctiniiis 
evaporated  to  the  consistence  of  a  thin  syrup,  and  baled  out  into  Inu 
When  sufficiently  cool,  it  is  subjected  to  a  curious  treatnK*nt:— in: 
of  simply  stirring  it  round,  the  workman  pushes  a  stick  of  soft  wo( 
a  sloping  direction  into  each  bucket;  and  placing  two  such  but-ketslt 
him,  he  works  a  stick  up  and  down  in  each.  The  liquid  thitkeiis  r 
the  stick,  and  the  thickened  jK^rtion  being  constantly  rubbed  oil,  whi 
the  same  time  tlie  whole  is  in  motion,  it  gradually  sets  into  a  mass,  a  r 
which  the  workman  affirms  would  never  be  produced  by  simple  sii 
round.^     Though    we  t.re   not    prepared   to   concur    in    the  workt 

1  Linn.  Trans,  ix.  (ISOS)  218-224.  ■•  We  borrow  the  following  aoooiir/. 

*  Colliiiijwootl,  Journ.  nf  Linn.  *SV>t'  ,  Bot.,  is  the  best  we  have  met  wiili,  Inmi  .' 
X.  (18(59)  52.  Sinijai^jre,  Malacca^  und  Jara^  \W.\l. 

•  This  abuse  of  land  has  been  repressed  in  04. 

Singapore.  *  Whether  the   kind   of    w^vod  b« 
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,  it  is  reasonable  to  suppose  that  his  manner  of  treating  the 
ivours  the  cr)'8tallization  of  the  catechin  in  a  more  concrete  form 
tnijzht  otherwise  assume.  The  thickened  mass,  which  is  said  by 
writer  to  resemble  soft  yellowish  clay,  is  now  placed  in  shallow 
x)xes,  an<l  when  sr)mewhat  hanlened,  is  cut  into  culjes  and  dried 
ihade.  The  leaves  are  boiled  a  second  time,  and  finally  washed 
p.  which  water  is  sav<»d  for  another  operation, 
lantation  with  five  labourers,  contains  on  an  averaj^e  70,000  to 
shrubs,  and  yields  40  to  50  catties  (1  catty  =  IJ  lb)  of  gambier 

cription — Gambier  is  an  earthy-looking  substance  of  light  brown 
isisting  of  cubes  about  an  inch  each  side,  more  or  less  agglutinated, 
in  the  form  of  entinUy  compact  masses.  The  cuWs  are  exter- 
a  dark  reddish  brown  and  compact,  internally  of  a  pale  cinnamon 
',  porous,  friable,  devoid  of  odour,  but  with  a  bitterish  astringent 
^coming  suKsequently  sweetish.  Under  the  microscope,  the  cubes 
>it*r  are  seen  to  consist  of  very  small  acicular  crystals. 

mica!  Composition — In  a  chemical  point  of  view,  gambier 
nth  cutch,  especially  with  the  pale  vari(»ty  made  in  Northern  India 
.  Both  substances  consist  mainly  of  Catechin  or  (^aftrhutc  Arid ; 
V  he  obtained  in  the  hy<lrated  state  as  slender  colourless  nee<lles, 
lusting  gambier  with  cold  water,  and  cr}'stallizing  tlie  residue 
or  4  parts  of  hot  water.  Gambier,  like  cutch,  di.ssolves  in  hot 
bmiini;  a  liquid  which  on  coolinj:  deposits  a  copious  ])n»cipitate. 
ihloride  strikes  with  this  solution  much  diluted,  a  green  tint. 
J  cupric  solutions  throw  down  from  a  dt»coction  of  gambier  a  red 
which  however  do<»s  not  appear  to  consist  of  cuprous  oxide, 
yellowish  colouring  matter  of  gambier  was  determined  by 
tz  (18G7)  to  he  Que  net  in,  which  is  also  a  constituent  of  cutch. 
le  gambier  in  regular  cubes  which  we  incinerated,  left  2*6  per 
ash,  consisting  mainly  of  carl)onates  of  calcium  and  magnesium. 
ly  species  of  Nauclea  contain,  according  to  De  Vr}%*  Quiiwvic 
is  probable  that  substance  may  be  detected  in  gambier. 

imerce — Singapore,  which  is  the  great  emporium  for  gambier, 
1  in  1871  no  less  than  34,248  tons,  of  which  quantity  19,550 
d  been  im|)orted  into  the  colony  chiefly  from  Khio  and  the 
1  Peninsula,* 

quantity   imj>orted   into   the   United   Kingdom   in   1872  was 
tons,  value  £451,737,  almost  the  whole  being  from  the  Straits 

'IltS. 

8 — (iambier.  under  the  name  of  Catechu,  is  ustnl  medicinally  as 
ngent,  but  the  (plant ity  thus  consumid  is  as  nothing  in  comparison 
it  emi»loyed  for  tanning  and  dyeing. 

irta*'nrpi«  tli»*  M'ttin^' of  the  1ii|ui(l,  *  Phnrnu  Jourtt.  vi.  (l.^ft.l)  IS. 

1 ;  but  the  rth'itl  in  il('M4>ri)NMl  hy  •  IHiu  BiMtk  #7'  f?u  Colony  vf  the  Straits 

m  *•xtrl<(^liIlarv.   The  wimmI  whii.h       Settlements  fur  1571. 
ii*r«l,    wj)*    that   of    ^rfuetirjtus 
h**  va^  told  that  any  sort  of  boft 
d  answer  a«  veil. 
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CORTEX  CINCHONiE. 

Cortex  Peruvianus,  Cortex  Chinee ;  Cinchona  Barky  Peruvian  BaA 

F.  Ecorce  de  Quinqiiivxi ;  G.  Chinarinde, 

Botanical  Origin — The  genus  Cinchona  from  which  the  dragu 
notice  is  derived,  constitutes  together  with  several  nearly  allied  ga 
the  well-characterised  tribe  Cinchoncm  of  the  order  Rvhia^caE,  This  I 
consists  of  shrubs  or  trees  with  opposite  leaves,  2-celled  ovary,  ci^ 
fruit,  and  numerous  minute,  vertical  or  ascending,  peltate,  winged,! 
minous  seeds. 

(A).  Remarks  on  the  gemcs. — The  genus  Cinchona  is  distingmshei 
deciduous  stipules,  flowers  in  terminal  panicles,  5-toothed  superior  g 
tubular  corolla  expanding  into  5  lobes  fringed  at  the   margin, 
corolla  is  of  an  agreeable  odour,  and  of  a  rosy  or  purplish  \i 
white. 

The  fruit  is  a  capsule  of  ovoid  or  subcylindrical  form,  dehiscing 
the  base  (the  fruitstalk  also  splitting)  into  two  valves,  which  aie 
together  at  the  apex  by  the  thick  permanent  calyx.  The  seeds,  301 
in  number,  are  imbricated  vertically ;  they  are  flat,  winged  all  ronii 
a  broad  membrane,  which  is  very  irregularly  toothed  or  lacentc 
the  edge. 

The  Cinchonas  are  evergreen,  with  finely-veined  leaves,  traverse 
a  strong  midrib.  The  tliick  leafstalk  often  of  a  fine  red,  is  sometii 
sixth  the  length  of  the  whole  leaf,  but  usually  shorter.  The  lea?e 
ovate,  obovate,  or  nearly  circular;  in  some  species  lanceolate,  r 
cordate,  always  entire,  glabrous  or  more  rarely  hirsute,  often  variab! 
to  size  and  form  in  the  same  species. 

Among  the  valuable  species,  several  are  distinguished  by  small 
called  scrobiculiy  situated  on  tlie  under  side  of  the  leaf,  in  the  ax; 
the  veins  which  proceed  from  the  midrib.  These  pits  sometimes  e 
an  astringent  juice.  In  some  species  they  are  replaced  by  tufts  of 
The  young  leaves  are  sometimes  purplish  on  the  under  side 
several  species  the  full-grown  foliage  assumes  before  falling,  rich  tir 
crimson  or  orauize. 

Tlie  species  of  Cinchona  are  so  much  alike  that  their  definitioi 
matter  of  the  utmost  difficulty,  and  only  to  be  accomplished  bv  reso; 
to  a  number  of  characters  which  taken  singly  are  of  no  great  fmporu 
Individual  species  are  moreover  freciuently  connected  together  by 
marked  and  permanent  intermediate  forms,  so  that  according  to 
expression  of  Howard,  the  whole  form  a  continuous  series,  the  terr 
members  of  which  are  scarcely  more  sharply  separated  from  the  a 
genera,  than  from  plants  of  their  own  series. 

As  to  the  number  and  value  of  the  species  known,  there  is 
diversity  of  view.     Weddell,  in  1870,  enumerated  33  speci<»s  an 
sub-species,  besides  numerous  varieties  and  sub-varieties.     Beuth^u: 
Hooker,^  in  1873,  estimated  the  species  as  about  3G. 

(B).  A)'€a,  Climate  and  Soil. — The  Cinchonas  are  all  natives  of  S 
America,  where  they  occur  exclusively  on  the  western  side  of  the  c 

^  Ocmra  Plontnrv.m,  ii.  32. 
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in  10*  N.  laL  and  22"*  S.  lat., — an  area  which  includes  por- 

ezuela,  New  Granada,  Ecuador,  Peru,  and  Bolivia. 

ita  are  found  in  the  mountain  regions,  no  species  whatever 

1  to  inhabit  the  low  alluvial  plains.     In  Peru  and  Bolivia, 

f  the  Cinchona  forms  a  belt,  1300  miles  in  ktngth,  occupying 

jlope  of  the  Conlillera  of  the  Andes.*     In  Ecuador  and  New 

» tree  is  not  strictly  limited  to  the  eastern  slopes,  but  occurs 

the  Andine  ranges. 

•age  altitude  of  the  cinchoniferous  region,  is  given  by  Weddell 

8,000  feet  al)ove  the  sea-level.     Tlie  highest  limit,  as  noted 

is  11,000  feet.  One  valuable  species,  C,  succirvbra,  occurs 
y  as   low  as   2,000  feet     Generally,  it  may  be   said   that 

of  the  Cinchona  zone  decreases  in  proportion  as  it  recedes 
uator,  and  that  the  most  valuable  sorts  are  not  found  lower 
feet. 

late  of  the  tropical  mountain  regions  in  which  the  Cinchonas 
extremely  variable, — sunshine,  showera,  stonns,  and  thick 
ating  in  nipid  succession,  yet  with  no  very  great  range  of 
'.  A  transient  depression  of  the  thermometer  even  to  the 
int.  and  not  unfrequent  hail-showers,  may  be  borne  without 
y  the  more  hanly  species.  Yet  the  mean  temperature  most 
for  the  generality  of   species,  appears  to  be   12  to  20**  C. 

I  agencies  appear  to  influence  the  growth  of  ('inchona  far 
the  composition  of  the  soil.  Though  the  tree  occurs  in  a 
y  of  geoh»gical  fonnations,  there  is  no  distinct  evidence  that 
lions  control  in  any  markeil  manner,  either  the  development 
or  the  chemical  constitution  of  its  bark.  Manure  4>n  the 
though  not  incn»asing  iierceptibly  luxuriance  of  growth,  has 
H'ect  in  augmenting  the  richness  of  the  bark  in  alkaloids.^ 

•ei»'if  }fidding  officinal  //arAw.— The  Cinchona  Ikirks  of  commerce 
d  by  alH)Ut  a  dozen  si)ecies  ;  of  these  barks  the  greater  number 
ill  solely  in  the  manufacture  of  ([uinine.  Those  admitted  for 
;ical  use,  are  aftbrded  by  the  following  species  : — 

'bona  officinalis  Hooker* — A  native  of  Ecuador  and  Peru, 
der  sc*veral  varieties.  It  forms  a  large  tree,  having  lanceolate 
ives,  usually  iK)inted,  glabrous  and  shining  on  the  upjKjr  sur- 
:n>biculate  on  the  uncier.  The  flowers  are  small,  pubescent 
irt  lax  panicles,  and  art*  succeeded  by  oblong  or  lanceolate 
an  inch  or  more  in  length. 

alisftyn  Weddull — Discovered  by  Weddell  in  1847,*  although 
id  l>et*u  an  o]»ject  of  commerce  since  the  latter  half  of  the 
ntnry. 

t;  inhabits  the  warmest  wo<xls  of  the  declivities  which  border 

of  Bolivia  and  South-eastern  Peru,  at  an  altitu<le  of  5,0(»U  to 

above  the  sea-level.     More  pn»cisely,  the  chief  localities  for 

MT  the  trt^*m  fonlillj-ra,  tho  •  Ki^m»d  in  Boi.  Matjazin^^  vol.  89  (ivfiS) 

rv«<>r  raii^*  Wiii^  i'allc<i  the  tab.  53(i4,  inchidini;  '*.  t'oHtiaminra  Huiiih. 
'Ju  OffjuU  ;  uo  (.'iiu'huiiAtf  gruw       et  lif>n)il.  and  f\  frituMtuui  Tavon. 

*  Ann,  </#•*  Srifucfji  not.,  Hot.  x.  (ISI*^/  fl, 
1,   in  Pkarm.  Juum.    Jan  4,       and  y/wt.  nai,  dts  Quiw/uiHo^^  1n4V,  t.ih.  3, 

fipired  in  Jiotanical  Siai^asinr  1873.  tUt^'i. 
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the  tree  are  the  Bolivian  provinces  of  Enquisivi,  Tungas  de  la  h^ 
Larecaja  or  Sorata,  Caupolican  or  Apolobamba,  and  lEunecas  :  thence  i 
passes  northward  into  tlie  Peruvian  province  of  Garabaya,  suddcalf 
ceasing  on  the  confines  of  the  valley  of  Sandia,  although  as  Weddd 
observed,  the  adjacent  valleys  are  to  all  appearance  precisely  similir. 

When  well  grown,  C.  Calisaya  has  a  trunk  often  twice  as  thick  aiij 
man's  body,  and  a  magnificent  crown  of  foliage  overtopping  all 
trees  of  the  forest.     It  has  ovate  capsules  of  about  the  same 
(i  an  inch)  as  the  elegant  pinkish  flowers,  which  are  in  large  pyramiUi 
panicles.     Tlie  leaves  are  3  to  6  inches  long,  of  very  variable  fonn,  M| 
usually  oblong  and  obtuse,  rarely  acute. 

A  variety  named  after  Joseph  de  Jussieu  who  first  noticed  it 
Josephiana,  but  known  in  the  country  as  Ichu-CascariJla  or  C( 
del  Fajanal,  differs  from  the  preceding  in  that  it  is  a  shrub,  6  to  10 
high,  growing  on  the  borders  of  mountain  meadows  and  of  thicketii 
the  same  regions  as  the  larger  form. 

Other  forms  known  in  Bolivia  as  Calisaya  zamba,  morada,  vtrii 
alia,  and  blanca,  have  been  distinguished  by  Weddell  as  varieties  of 
Calisaya. 

3.  C.  succiruhra  Pavon,^ — a  magnificent  tree,  50  to  80  feet 
formerly  growing  in  all  the  valleys  of  the  Andes  which  debouch  ia 
plain  of  Guayaquil.     The  tree  is  now  almost  entirely  confined  to 
forests  of  Guarauda  on  the  western  declivities  of  Chimborazo,  at  2,1 
to  5,000  feet  alx)ve  the  level  of  the  sea. 

The  bark  appears  to  have  been  appreciated  in  its  native  coi 
at  an  early  period,  if  w^e  may  conclude  that  the  Red  Bark  mentii 
by  La  Condamine  in  1737,  was  that  under  notice.     It  would  seem, 
ever,  to  have  scarcely  reached  Europe  earlier  than"the  second  half  of 
last    century.^     The   tree   has    broadly  oval  leaves,  attaining  about 
foot  in  lenfjjth,  nearly  glabrous  above,  pubescent  beneath,  large  te 
panicles  of  rosy  flowers,  succeeded  by  oblong  capsules,  1  to  IJ  i 
long. 

The  other  species  of  Cinchona ^  the  bark  of  which  is  princi| 
consumed  by  the  manufacturers  of  quinine,  will  be  found  briefly  n( 
together  with  the  foregoing,  in  the  C(ms])ectus  at  page  318. 

History — The  early  native  history  of  Cinchona  is  lost  in  obscai 
No  undoubted  proofs  have  been  handed  down,  to  show  that  the  aborij 
of  South  America  had  any  acquaintance  with  the  medicinal  proj 
of  tlu'  bark.     But  traditions  are  not  wanting. 

William  Arrot,**  a  Scotch  surgeon  who  visited  Peru  in  the  early 
of  the  last  century,  states  that  the  opinion  then  current  at  Loxa.  was' 
the  qualities  and  use  of  the  barks  of  Cinchona  were  known  to  the  lui' 
before  any  Spaniard  came  among  them.  Condamine,  as  well  as  Jui 
heard  the  same  statements,  which  appear  to  have  been  generally  pre^i 
at  tlie  close  of  the  17tli  century. 

It  is    noteworthy  on    the   other   hand,   that  though  the  Peruvil 
tenaciously  adhere  to  tlieir  traditional  customs,  they  make  no  use  al 
present  day  of  Cinchona  bark,  but  actually  regard  its  employment  i 
repugnance. 


'  Figured  in  Howard's  Xiuiva  Quinologia, 
.iit,  UhinrhiUfi'i  yuccinibra. 


'  Howard,  I.e.  p.  9. 

'^  Phi/,  Trafus.  x\.  tor  1737-35.  31. 
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boldt  *  declares  that  at  Loxa,  the  natives  would  rather  die  than 
oiirse  to  what  tiiey  consider  so  dangerous  a  remedy.  Poppig  * 
»und  a  strong  pn*jiulic<'  to  prevail  among  the  i)eople  of  Huanuco 
Cinchona  as  a  ri'mcMlv  for  levers,  and  the  same  fact  was  observed 
i(»rth  b}'  JSj)ruco^  in  ISijl.  The  latter  traveller  narrates,  that  it 
ossilile  to  convince  the  cascarillcros  of  Ecuador  that  their  Red 
iild  be  wanted  for  any  other  puri)ose  than  dyeing  cloth  ;  and 
n   at  Guayaquil  there   was  a  general  dislike   to  the  use  of 

:ham  ^  notices  the  curious  fact  that  the  wallets  of  the  native 
d(»rtors,  who  fn)ni  father  to  son  have  plied  their  art  since  the 
;he  Incas,  never  contain  cinchona  bark. 

mvrh  IVru  was  discovered  in  1513,  and  had  submitted  to  the 
yoke  by  the  middle  of  the  century,  no  mention  has  been  found 
l»rifuge  bark  with  which  the  name  of  the  country  is  connected, 
an  tlie  commencement  of  the  17th  century. 
\\  ile  Jussieu,*  who  visited  Loxa  in  1739,  relates  that  the  use 
niedy  was  first  made  known  to  a  Jesuit  missionary,  who  being 
by  intermittent  fever,  was  cunnl  by  the  bark  administered  to  him 
idian  ca(^i<)ue  at  Malacotas,  a  village  near  Loxa.  The  date  of 
It  is  not  given.  The  same  story  is  related  of  the  Spanish 
r  of  Loxa,  Don  Juan  Ix)pez  de  Canizares,  who  is  said  to  have 
nl  of  fever  in  1630. 

years  later,  the  wife  of  the  viceroy  of  Peni,  Luis  Geronimo 
z  de  Cabn.»ra  y  Bobadilla,  fcmrth  count  of  Chintthon,  having 
icked  with  fever,  the  same  c'orn»gid(»r  of  Ix)xa  sent  a  packet 
nni  bark  to  her  physician  Juan  de  Vega,  assuring  him  of  its 
I  the  treatment  of  **  tcrtiana.^*  The  dnig  fully  bore  out  its  repu- 
d  the  countess  Ana  was  cured.*  Upon  her  recovery,  she  caused 
erted  large  quantities  of  the  bark,  which  she  used  to  give  away 
lick  of  fever,  so  that  the  medicine  came  to  be  calk»d  Polvode  la 
i.e.  Thf  CountfAs*  Poxcder.  It  was  certainly  known  in  Spain 
ving  year  (1639),  when  it  was  first  tried  at  Alcala  de  Ilenares 

itro<laction  of  Peruvian  Bark  into  Europe  is  described  by  Chifflet, 
to  the  archduke  Leopold  of  Austria,  viceroy  of  the  Netherlands 
nindy.  in  his  Puhns  Fthri/itf/us  Orhis  Americani  ventilatus, 
at  Hnissels  in  1G53.  He  says  that  among  the  wonders  of  the 
y  reckon  the  tree  growing  in  the  kingdom  of  Peru,  which  tho 
;  call  Palo  de  CaUnturas,  i.e.  Lignum  fibrium.  Its  virtues 
iefly  in  the  bark,  which  is  known  as  China  febris,  and  which 
jwwder  drives  off  the  febrile  paroxysms.  He  further  states, 
ig  the  last  few  years  the  bark  has  been  imported  into  Spain, 


//»»-*-  nniurf.  Freumir  zu  Brrlin 

rKiU.  r^ru,  ptr.  ii.  {l^^CA  22*2. 
rf>"k  —  AVm/     India     f  'A  in  '-hnm 
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rn  /Vru  and  Indin,  lf»r,2.  2. 
|.y    \V#-.l,JMl    in    iuN   y/i\/.    dr.n 
p,'  15,  fit>ni  I>e  Juff^ieu's  unpiih- 
Thr  tovn  of  Loxa  or  I^ja  was 
h«  8|mniATdt  in  1546. 
imflCaiMC*  are  fally  Dtmted  by 


I«a  (^>n4lan^ne  (3thn.  d<  VAcnd,  rvyaU  d€$ 
.WjV/i.vx,  auiiiM*  173i*>.  But  the  cni*  of  the 
iMiunti"»s  w;w  known  in  Kiiroji^  mxxrh  before 
thi«.  for  it  iM  mfntiimr*!  by  SMiastiiino  Dado 
in  his  j4 na^fta.tin^  *\>rtii'i.%  /Vrwritr,  seu  Chinm 
f'hin'.r  th/rnsio,  ]mblihh(-<l  at  Gi'noa  in  166S. 
WliiMi  Hailo  wrote,  it  was  a  ({i'b»t(*<l  qne«tion 
whether  the  bark  waA  intrixlucetl  to  Enrope 
by  the  count  of  Chiuchon  or  by  the  Jesoii 
Fathers. 
'  Villerobel,  quoted  by  Bado,  ^.  aL 
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and  thence  sent  to  Cardinal  Joannes  de  Lugo^  at  Rome.  Chiffleti 
that  it  has  been  carried  from  Italy  to  Belgium  by  the  Jesuit  Fal 
going  to  the  election  of  a  general,  but  that  it  was  also  brought  th 
direct  from  Peru  by  Michael  Belga,  who  had  resided  some  yea 
Lima. 

Chifflet,  though  candidly  admitting  the  efficacy  of  the  new 
when  properly  used,  was  not  a  strong  advocate  for  it ;  and  his  publ'u 
started  an  acrimonious  controversy,  in  which  Honoratius  Faber,  a . 
(1655),  Fonseca  physician  to  Pope  Innocent  X.,  Sebastiano  Bat 
Genoa  (1656  and  1663),  and  Sturm  (1659)  appeared  in  defence  • 
febrifuge;  while  Plempius  (1655),  Glantz  an  imperial  physici 
Eatisbon  (1653),  Godoy  physician  to  the  king  of  Spain  (1653), 
Moreau  (1655),  Arbinet  and  others  contended  in  an  opposite  sense 

From  one  of  these  disputants,  Roland  Sturm,  a  doctor  of  Lo 
who  wrote  in  1659,^  we  learn  that  four  years  previously,  some 
new  febrifuge  had  been  sent  by  the  archduke  Leopold  to  the  S 
ambassador  at  the  Hague,  and  that  he  (Sturm)  had  been  requi 
report  upon  it.  He  further  states,  that  the  medicine  was  knc 
Brussels  and  Antwerp,  as  Pulvis  Jesxdiiciis,  because  the  Jesuit  1 
were  in  the  habit  of  administering  it  gratis  to  indigent  persons  su 
from  quartan  fever ;  but  that  it  was  more  commonly  called  Pahu 
anus  or  Peruvianum  Fchrifugum,  while  at  Rome  it  bore  the  ni 
Pulvis  eminentissimi  Cardinalis  de  Lugo,  because  Cardinal  de  Lug 
to  give  it  away  to  the  poor : — that  it  was  very  scarce  : — that  in  II 
saw  20  doses  sent  to  Paris  which  cost  60  florins.  He  gives  a  ( 
the  handbill*  which  the  apothecaries  of  Rome  used  to  distribut 
the  powder. 

The  drug  began  to  be  known  in  England  about  1655.^  The  Me 
Politwxis,  one  of  the  earliest  English  newspapers,  contains  in  sev 
its  numbers  for  1658,®  a  year  remarkable  for  the  prevalence  in  E 
of  an  epidemic  remittent  fever,  advertisements  ofiering  for  sale 
excellent  powder  known  hj  the  name  of  the  Jesuits'  Powder  " — I 
over  by  James  Thompson,  merchant  of  Antwerp. 

Brady,  professor  of  physic  at  Cambridge,  prescribed  bark  abo 


'  The  cardinal  belonjred  to  a  family  of 
Serille,  which  town  had  the  monopoly  of 
the  trade  with  America. 

*  Bado  in  his  Anastasls^  lib.  3,  quotes  the 
opinion  of  many  persons  as  coinciding  with 
his  own. 

*  Febri/u(H  Penn^iani  Vindiciarum  pars 
prior — Pulveris  Ilistoriam  comphxtnis  cjus- 
que  vires  et  proprietatcs  .  .  .  exhibcns,  Del- 
phis,  1659.  12^ 

*  It  is  in  these  words  : — Modo  di  adoprare 
la  Cortcccia  chiamata  ddla  Frbrr.  —  C,)ucsta 
Corte(tcia  »i  porti  dal  Kc;(no  di  P»>ru,  e  si 
chiama  China,  o  vero  Cliina  della  fobre, 
laqnale  si  adopra  per  le  fobre  quartaiia,  e 
terzana,  che  venga  con  freddo  :  s'adopra  in 
questo  modo,  cioe  : 

S6  ne  piglia  dramme  duo,  e  si  ]>ista  fina, 
con  passarla  persetarcio;  e  tre  bore  ])rima 
incirca,  che  debba  venir  la  fvbre  si  metle  iu 
iufusione  in  un  bicchiero  di  vino  bianco 
gagliardiflsimo,   e  quando    il    freddo    coni- 


mincia  a  venire,  o  si  sente  qualohf 
princij)io,  si  prende  tntta  la  presa  p 
e  si  mctte  il  patiente  in  letto. 

Avortasi,  si  poti-ii  dan>  detta  Cori 
modo  sudctto  nella  febrt*  terT^na 
quella  sia  fermata  in  stato  di  molti 

L'csperienza  continua,  hii  lil-cr 
tutti  quelli,  che  Tbanno  prrjvi, 
prima  b<»ne  il  coriK),  e  per  quat: 
doppo  non  j)i<5liar  niuna  sorte  di 
mcnto,  ma  auvcrtasi  di  non  »iarla  * 
li(;(iiza  <iclli  Si*;.  Medici,  -ivcio  pu 
sia  in  tempo  a  proposito  di  pi^'liari 

*  So  says  SirG.  Haker,  who  h.is  t 
introduction  of  Cinchona  in  a  vcn'  :• 
published  in  the  Mtdical  Tran.^ict 
Culle;;e  of  Physicians  of  London,  i 
141-216. 

«  Namely  No.  422.  June  24-Jul 
42G.  July  22-29  ;  No.  43i>.  Oct.  21 
545.  Dec.  9-16. —  We  have  exai 
copy  at  the  British  Museum. 
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1  1600,  Willis,  a  physician  of  great  eraiDence,  reported  it  as 
daily  use. 

hose  who  contributed  powerfully  to  the  diffusion  of  the  new 
03  Robert  Talbor  alias  Tabor.  This  singular  personage 
apprenticed  to  an  a])othecary  of  Cambricl<»e,  settled  in  Essex 
aclised  medicine  witli  much  success.  He  afterwards  came 
and  in  1672  published  a  small  book  called  Pyretologia,  a 
ufU  of  the  cnivif  ami  cure  of  agurs  (liOndon,  12**).  In  this 
no  means  intimates  that  his  method  of  cure  depends  on  the 
On  the  contrary,  he  cautions  his  rejiders  against  the 
fleets  of  Jesuits*  Powder,  when  administered  by  unskilful 
admits  that  projM^rly  given,  it  is  a  "  noble  and  safe  medicine." 
n?putation  increasing,  he  was  appointed  in  1G78,  physician 
to  Charles  11.,^  and  on  27  July  of  the  same  year,  received 
•f  knighthood  at  Whit<'hall.  But  he  was  not  a  member  of 
»f  Physicians ;  and  to  save  him  from  attack,  the  king  caused 
•  written  rt»stniining  that  body  from  interfering  with  him  in 
(»raitice.*  Tlie  following  year,  the  king  being  ill  of  tertian 
idsor,  Talbor  cured  him  by  his  secret  remedy.* 
?  year  Talbor  visited  France  and  Spain  * ;  and  in  the  former 
the  gooil  fortune  to  cure  the  Dauphin  of  an  attack  of  fever, 
Mited  with  success  other  eminent  persons.*  These  happy 
jht  him  into  favour  with  Ix)uis  XIV.,  who  induced  him  in 
I  of  a  sum  of  2,000  louis  d  or  and  an  annual  ])ension  of  2,000 
dain  his  mode  of  treatment,  which  proved  to  consist  in  the 
»ii  of  considerable  doses  of  cinchona  bark  infused  in  wine.* 
id  not  long  enjoy  his  prosperity,  for  he  dit^l  in  1  (18 1,  aged 
irs.'  V\yo\\  his  death,  lx)uis  XIV.  ordered  the  publication  of 
hod  of  cure,  which  accordingly  api)eared  in  1»)82  in  a  small 
Nicolas  de  Blegny,  surgeon   to  the  king.**    Tliis  was  im- 

tnient  niatlo  iu  conHJiifration  During   TallxT*!*  alui^ncf,    his   practice   in 

1     •roeptiiMe    8«Tviceft    piT-  Ij<>ml<»n  was  carri«Hl  ou  hv  his  brother,  Pr. 

0  tlie   issuing   of   a   patent  John  TallHir,  as  is  prore«l  by  an  adrertiM- 
.'val,  «iiit<Hl  7  Auf^ist,  1678,  nient  in  thr  Tru^  ^rvt  or  Mcrcur\u»  AnglU 

UoU'rt  Tall  Kir,  an  annuity  of  cim,  January  7-10,  1679. 

m.  tojjether  with  the  profits  •  LftUts  de  Madame  de  S^n'gn^,  noar.  W. 

pp*>rtaining  to  a  physician  in  tome  v.  {\SiV2\  5^9  ;  also  tome  tL,  lett«n  of 

•orireign.  15  ami  29  Sept.  an<i  6  iVt.  1671. 

—  Th«*   physicians   both   in  *  Ias  adinirabltJt  qualUez  du  Kinkina  torn' 

lu^'e were exteeUingly  jealous  Jinnies ;>»i r plusieurt experiences,  Paria,  1089. 

of  an  irn'piUr  pnirlitioner  12^ 

1  avf^rse  to  ttiimit  tho  merits  ^  He  was  buried  in  Trinity  Church,  Cam- 

\*'t  D'Aquin,   first  phy-  bridj;:*',    when*    a    nionnmeutal  inscription 

s   XIV.,  jjn-jM'riU'd    I'in   dr  (l*'S(>ril»os  him  as — **  »&nu«  ma/^^uf  ** -and 

well  as  powdfTf^l  >iark,  for  physician  to  Charles  II.,  Louia  XIV.,  and 

6. --S#*  J.  A.  le  Hoi,  ,/oi/ma/  the  Dauphin  of  France.     In  Talbor  s  will, 

nn  L"U\M  Xll'.t  I*ari!S  1802,  proved     i>y    his     widow    Diime    Klizabelh, 

1><  N«»v.   i»»*'l,  and   pri»5ervitl   at    I>4^:tora* 

tnurrll.'^%^Xt-,  jH>i)dant  r.-innce  Ci*inTiiitn*t.  nuiition  in  niade  of  an  only  son, 

*ov   4»*»».  -  This  imlUil»'M  tlic  Thilip  l.^mis. 

*r^,  *1'\  .*»t.j.t.   I»i7l*.      In  t!i»  "  A'-  ll^miiU  iintjloin  jnmr  hi  guiriscm  des 

r •II- twin;;  vi-ar  (p.   27.'»>,  the  prrr^s,  yuhUf  p>ir   orifrr   du    li^ty,  nne   les 

li-tv**  hn<t  .iijothi-r  iitt.irk  «»f  of-s^i  r.i*i,,,i.'id^  .•ionjtifur  If  prfiiwr  Medfcinds 

.*r,    f"r  wlijih  hi*  to«»k  *'  da  $a  Miijf\ti^  stir  la  O'lnp  -.utton,  ies  ivrfiu*,  ti 

i»y,"  which  again  cuhmI  him.  VuAtitj^  de  C4  renifdg,  par  Ni«'ulus  de  Bltgnr, 

r  to  the  latt4rr  countr>'  was  Chirury^ii-n  oniinairc  du  cor[»s  de  Monsieur, 

lit^  of  the  young  queen  of  et  Direoteur  de  rAcadcmie  des  nouTellea  d^- 

t>rUana,nieceof  LouiiiXIV.,  rouTertes  de  Medecine,  Paris,  ^pjflL  12*. 
^•rrihcd  as  prtmi^  m/iie^'in.  ^ 

X    ^ 
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mediately  translated  into  English,  under  the  title  of  The  English  R 
or,  Talbor*s  Wonderful  Secret  for  Careing  of  Agues  and  Feavers^—l 
the  Author  Sir  Robert  Talbor  to  tJte  most  Christian  King,  and  ti 
Death,  ordered  by  his  Majesty  to  be  publvihed  in  French,  for  the  be\ 
his  subjects,  and  noiv  tratislated  into  English  for  Publick  Good  (Lend. 

Cinchona  bark  was  now  accepted  into  the  domain  of  regular  me 
though  its  efficacy  was  by  no  means  universally  acknowledged.  \ 
appeared  in  the  London  Pharmacopoeia  in  1677,  under  the  m 
Cortex  Peruanus, 

For  the  first  accurate  information  on  the  botany  of  Cinchona*  i 
is  indebted  to  the  French.^ 

Charles-Marie  de  la  Condamine,  while  occupied  in  commoi 
Bouguer  and  Godin,  as  an  astronomer  from  1736  to  1743,  in  m« 
the  arc  of  a  degree  near  Quito,  availed  himself  of  the  opportui 
investigate  the  origin  of  the  famous  Peruvian  Bark.  On  the  3 
4th  of  February,  1737,  he  visited  the  Sierra  de  Cajanuma,  2^1 
from  Ix)xa,  and  there  collected  specimens  of  the  tree  now  km 
Cinchona  offlmialis  var.  a.  Condaniinea,  At  that  period,  the  ver 
trees  had  already  become  rare,  but  there  were  still  specimens 
trunks  thicker  than  a  man's  body.  Cajanuma  was  the  home  of  t 
cinchona  bark  brought  to  Europe ;  and  in  early  times  it  enjoyed 
reputation,  that  certificates  drawn  up  before  a  notary  were  provi 
proof  that  parcels  of  bark  were  the  produce  of  that  favoured  loa 

Joseph  de  Jussieu,  botanist  to  the  French  expedition  with  wl 
Condamine   was   connected,   gathered,   near   Loxa  in    1739,  a 
Cinchona  subsequently  named  by  Vahl,  C.  jnibescens,  a  species 
medicinal  value. 

In    1742,  Linnaeus  established  the  genus   Cinchona,^  and  i: 
first  described  the  species   C.  officinalis,  recently  restored  and 
characterised  by  Hooker,  aided  by  specimens  supplied  to  him 
Howard. 

The  cinchona  trees  were  believed  to  be  confined  to  the  region 
Loxa,  until  1752  when  Miguel  de  Santisteban,  superintendent 
mint  at  Santa  Fe,  discovered  some  species   in  the  neighbourl 
Popayan  and  Pasto. 

In  1761,  Jose  Celestino  Mutis,  physician  to  the  Marquis  de  1 
viceroy  of  New  Granada,  arrived  at  Carthagena  from  Cad: 
immediately  set  about  collecting  materials  for  writing  a  /Vopi 
country.  This  undertaking  he  carried  on  with  untiring 
especially  from  the  year  1782  until  the  end  of  his  life  in  1 
first  for  seven  years  at  Eeal  del  Sapo  and  Mariquita  at  the 
the  Cordillera  de  Quindiu,  and  subsequently  at  Santa  F^  de 


^  Sur  Varhre  de  Quinquina  par  M.  de  la 
Condamine — MCm.  de  VAcadunie  royah:  drs 
JScicnces  pour  Vannie  1738.  pp.  220-243, 
with  two  plates. 

*  This  classie  spot  in  the  history  of  Cin- 
chona, was  visite<l  in  Sj-ptemher  1S61  by 
Robert  Cross,  who  siicci'i'dod  in  hringin^ 
therefrom  an  abundant  supply  of  the  soeds 
of  C.  officinalis  var.  Condaminea,  which  in 
February  of  the  year  following,  germinated 
freely  at  Ootacamund  in  India. 


*  Markham  has  vigorously  contf i 
the  Linn.Tan  name  Cinrh'-na  si 
altered  to  Chinchona  as  more  in  a. 
with  the  derivation  of  the  w^rJ 
better  eommemorating  the  s^rvi.i 
countess  of  Chint'hon.  Rut  tl. 
venicncc  of  changing  so  wi.dl-»sta 
name  and  it^  many  derivatives 
w««ighed  these  considerations:  , 
Markham's  proposal  has  not  i 
general  acceptance  either  by  botonj 
maceutists  or  chemistfi. 
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tw  pave  np  his  medical  appointmont  in   1772,  for  the  purpose  of 
erinj;  a  n-lijrions  order,  and  ten  vears  lator  was   entrusted    bv  the 
reniment  witli  the  estaMishnieut  ami  direction  of  a  large  museum  of 
ural  historv,  first  at  Mariquita,  afterwanls  at  Santa  Fe. 
A  position  siinihir  to  that  of  Mutis  in  Xi*w  (Iranada,  had  also  been 
ferre<l  in  1777  on  tlie  botanists  llipnlito  Uuiz  and  .Toso  ]*avon  with 
ml    to    Snutht'rn    Teni,   whence   originated    the  well-known    Flora 
itriitHu  ft  VhUensia}  as  well  as  most  im^Hirtant  direct  contributions 
>ur  knowh^ljie  on  the  subject  of  Cinchona. 

Abi»ut  the  same  time  (177<>),  Ilenquizo  (Renquifo  or  Kenjifo)  found 
rhona  trees  in  the  neighl>ourhood  of  lluanuco,  in  the  central  tract  of 
u.  whrriL*by  the  njonopoly  of  the  distri<:tof  I/>xa  Wiis  soon  broken  np. 
Xumertius  and  important  quinolu^^'ical  discoveries  were  subseijucntly 
le  by  Mutis,  or  rather  by  his  pupils  Caldas,  Zea,  and  Hestrepo,^  as 
I  OS  on  the  other  hand  by  Kuiz  and  Pavon,  and  their  successors 
illa  ami  Manzanilla.  Mutis  did  not  brin^his  labours  to  any  definite 
:Iusion.  and  his  extensive  botanical  collections  and  r».n(M)  coloured 
rin<;s,  were  sent  to  Madrid  only  in  1817,  and  there  remained  in  a 
entable  state  of  ne<^lect. 

Some  of  his  obsi»rvations  first  appeared  in  print  in  1793—04,  under 
title  of  El  Arcane  dc  In  Qninn  in  the  Diario,  a  local  pap(T  of  Santa  Fe, 
were  H'printed  at  Madrid  in  182S  by  Don  Manuel  Hernandez  de 
»orio.  The  iNitanioal  descriptions  of  the  cinchonas  ol  New  (iranada, 
lint!  the  ffUilli  ])art  of  the  Aramo,  remained  forgotten  ami  lost  to 
icf  until  pscued  by  Markham  and  jiublished  in  lSti7.^  The  drawin«^'s 
uginvr  to  the  tlescrijitions  were  photo^rajdied  and  en^nived  a  litMe 
'.  and  fi'rm  part  of  Triana's  youcilliU  EiiuUs  sur  hs  i^hfitu/uinaJt, 
rh  appeureil  in  IH70. 

rhe  two  TeruviaQ  liotanists  succeeded  somewhat  bett«-r  in  securing 

•  results.     Kuiz  in  171)2,  in  hi.s  (Julnnlwftn*  and  in  ISol  conjointly 

Pavon  in  a  supplement  thereto,^  brouj^dit  ti»^'elher  a  jmrtion  of  their 

»rtant  labnurs  relatin<{  to  cinchona.     lUit  an  essential   ])art  called 

-a  Vim* /i'//«v/i>*.  written l)etween  ISl'l  and  1  »"<-('►, reujainetl  unpublisheil ; 

after  an  oblivion  of  over  thirty  years,  it  came  by  purchase  into  the 

i   of  Mr.   John  Eliot    Howard   wlio   published    it.    and   with    laro 

ility  enriched  it  with  27  nui^niilicent  coloured  j)lates.  mostly  taken 

lh«r  very  specimens  of  Pavon  lyinj"  in  the  herbarium  of  Madiid. 

^twrt.'U  the  pupils  of  Mutis  on  the  one  hand,  and  those  <if  liuiz  and 

»n  on   the  other,  there  arose  an  acrimoninus  controversy  rejjardiug 

re«spective  discoveries,  which  has  been  e([uitably  i>ummarizcd  by 

la  in  the  work  just  mentioned. 

^oduction — The  hanlships  of  bark-collectinj:  in  the  primeval 
ts  of  South  America  are  of  the  seven»st  kind,  ami  underiione  only 
le  half-civiliz**il  Indians  and  jieople  of  mixe«l  raie.  in  the  pay  of 
ilatoD  or  companies  located  in  the  towns.     Thi».se  who  are  en^aLred 

iVIi»h*.i  at   Madrii!,  1798  Iso'i,  in  4  '  Markliaiii.    Cf  i^whona    S^fd't  of  St\P 

p«  f^.!i'>,  with  425  plati.*.  (7rfinn:fn,  LulI.  lst*.7. 

M«;'M    n'avait   tjirunp  imtinn   in-  *  Q\tituJt.tiia,   6   trutad"   d'l   drbf!   tie    la 

#t    ••rtnf'i*^  tlu  Impure  CmfhiiH't  et  ilr  (juinit    6     CtttCitnliti,     M.i'liiil,     17V*J.     4^ 

itiM*-*  tararttnn:  c'vuX  rii  «lrhiiitivf  pp.  1«'.T. 

Iti0  >i^  »#4  ^4f>^(*eii.  danft  1<*  9^nn  otriit  ^  Siippfdntnto  (f   la   {^uittolo'jia,    Madiid, 

n's  •*«'  rrronnuf  oi  d^rouTf rt«  |»ar  ISOl.  4  .  pp.  154. 
TriAna,  AVmr.  Btvdts,  p.  h. 
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in  the  business,  especially  the  collectors  themselves,  are  called  Caw- 
rilleros  or  Cascadores,  from  the  Spanish  word  Cascara,  bark.  A  mift 
domo  at  the  head  of  the  collectors,  directs  the  proceedings  of  the  serai 
bands  in  the  forest  itself,  where  provisions  and  afterwards  the  pwdoD 
are  stowed  away  in  huts  of  slight  construction. 

Arrot  in  1736,  and  Weddell  and  Karsten  in  our  own  day,  havepn 
from  personal  observation,  a  striking  picture  of  these  operations. 

The  cascarillero  having  found  his  tree,  has  usually  to  free  its  lU 
from  the  luxuriant  climbing  and  parasitic  plants  with  which  it  ise 
circled.  This  done,  he  begins  in  most  cases  at  once  to  remove  ate 
previous  beating,  the  sapless  layer  of  outer  bark.  In  order  to  detach  t 
valuable  inner  bark,  longitudinal  and  transverse  incisions  are  made 
high  as  can  be  reached  on  the  stem.  The  tree  is  then  felled,  and  t 
peeling  completed.  In  most  cases,  but  especially  if  previously  beat 
the  bark  separates  easily  from  the  wood.  In  many  localities  it  hai 
be  dried  by  a  fire  made  on  the  floor  of  a  hut,  the  bark  being  placed 
hurdles  above, — a  most  imperfect  arrangement.  In  Southern  Peru  i 
Bolivia  however,  according  to  Weddell,  even  the  thickest  Calisaya  h 
is  dried  in  the  sun  without  requiring  the  aid  of  fire. 

The  thinner  bark  as  it  dries,  rolls  up  into  tubes  or  quills  cal 
canutos  or  canutilloSy  while  the  pieces  stripped  from  the  trunks  are  n 
to  dry  flat  by  being  placed  one  upon  another  and  loaded  with  weig 
and  are  then  known  as  plancha  or  talla.  The  bark  of  the  root 
formerly  neglected,  but  is  now  in  several  instances  brought  into 
market. 

After  drying,  the  barks  are  either  assoi-ted,  chiefly  accordinj 
size,  or  all  are  packed  without  distinction  in  sacks  or  bales.  In  9 
places,  as  at  Popayan,  the  bark  is  even  stamped,  in  order  to  rcdu« 
bulk  as  much  as  possible.  The  dealers  in  the  export  towns  encW 
bark  in  scrotui^  of  raw  bullock-hide,  which,  contracting  as  it  dries,  tig 
compresses  the  contents  (100  lb.  or  more)  of  the  package.  In  u 
places  however,  wooden  chests  are  used  for  the  packing  of  bark. 

Conveyance  to  the   Coast   and  Commercial   Statistics- 
ports  to  which  bark  is  conveyed  for  shipment  to  Europe,  are  not 
niunerous. 

Guayaquil  on  the  Pacific  coast  is  the  most  important  for  the  pro 
of  Ecuador.  The  quantity  shipped  thence  in  1871  was  7,851^  quint 
Pitayo  bark  is  largely  exported  from  Luenaventuiti  in  the  Bay  of  C 
further  north. 

Payta  the  most  northerly  port  of  Peru,  and  Callao  the  port  of  1 
likewise  export  bark,  the  latter  being  the  natural  outlet  for  the  bar) 
Central  Peru  from  Huanuco  to  Cusco. 

Islay,  and  njore  particularly  Arica,  receive  the  valuable  l>ari 
Carabaya  and  of  the  hi<i[h  valleys  of  Bolivia.  The  barks  of  Peru 
Bolivia  now  iind  an  outlet  also  by  the  Amazon  and  its  tributarii-? 
are  shipped  to  P^urope  from  ports  of  Bi-azil.  Howard^  has  give; 
interesting  account  of  oiici  of  the  first  attempts  to  utilize  this  ea 
route,  made  by  Senr.  Pedro  Pada  in  18G8. 

There  is  a  large  export  of  the  barks  of  New  Granada,  princi 

^  From  zurrOn,  the  i>paiiish  name   f(jr  a  *  Consular  R^jwrts,   prcstoted  to  1 

pouch  or  game-bag.  meut,  .July  1872. 

'  Si.«eiii;iiin's  Journ.  nf  Bot.  vi.  tl'*^' 
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m  Santa  Marta,  whence  the  shipments^  in  1871  were  3,41 5,149  ib.  ; 
1  in  187U.  2,7r)8,99 1  tt).  From  the  ntfi^'hbouring  \\oTi  of  Sa vanilla  which 
;)re3vnt>  the  riiy  of  Harranquilla,  tlie  sea-tenuinus  of  the  navigation 

the  Magilalcna,  th«»  exi)ort  of  bark  in  1871  was  l,n4.*^,835  tb.,  value 
te.Tl').-     Some  Cinchona  bark  is  also  shipped  from  Venezuela  by  way 

IVrto  CaU'llo. 

The  quantity  of  bark  appi^aring  in  the  Annual  Statement  of  Trade, 
"iVnivian  Kark,*'  imimrteJ  into  tlie  United  Kingdom  in  1872,  was 
,451  cwt,  valued  at  £285,()20 ;  of  which,  11,843  cwt.  was  shipped 
im  New  (rranada.  4,<»(>8  cwt.  from  Kcuador,  and  5,829  cwt.  from  Peru, 
?  remainder  being  entered  as  from  the  ports  of  Chili,  Bnizil,  Central 
aerica  antl  other  countries. 

Cultivation — The  reckless  svstem  of  bark-cutting  in  the  forests  of 

ith  America,  whicli  has  resulted  in  the  utter  extermination  of  the  tree 

n  manv  localititrs,  has  aroused  the  attention  of  the  C)1<1  World,  and 

at  length  prompted  serious  efforts  to  cultivate  the  tree  on  a  large 

le  in  otlier  countries. 

The  idi»a  of  cultivating  Cinchonas  out  of  their  native  regions  was 
ancetl  by  Kuiz  in  1792,  and  ]>y  Fee  of  Strassburg  in  1824.*  Royle* 
3te<l  out  in  1839,  that  suitable  localities  for  the  purpose  might  be 
id  in  the  Neilgherry  Hills  and  probably  in  many  other  parts  of  India, 
ai^ued  indefatigably  in  favour  of  the  introduction  of  the  tree. 
The  subject  was  also  urged  in  reference  to  Java  in  18,*»7  by  Fritze, 
ctor  of  medical  aflairs  in  that  island;  in  1846  by  Miquel,  and 
*equ**nily  by  other  Dutch  lK>tanists  and  chemists.^ 
IJving  Cinchonas  had  been  taken  to  Algeria  as  early  as  1849,  by  the 
rvention  of  the  »Fesuits  of  Cusco,  but  their  cultivation  met  with  no 

*rSSL 

Wedtlell  in  1848,  ])rought  cinchona  seeds  fnmi  South  America  to 
ice,  and  strenuously  insisted  on  the  ini]Mutance  of  cultivating  the 
it-  Flis  .st*eds,  esjH»cially  those  of  (\  Cali^nja,  germinated  at  the 
lin  df*s  Plantes  in  Paris,  and  in  June  18r»(),  living  seedlings  were  sent 
J'^eriii:  and  in  April  1852.  through  the  Dutch  Government,  to  Java, 
riie  tirst  imiN)rtant  attempts  at  cincluiua-cultivation  were  made  by 

I  hitch.  Under  the  auspiros  of  the  Colonial  Minister  Pahud,  after- 
lit  iSovern«»r-(lenei'al  of  the  Ihitrh  K^ust  Indies,  the  botanist  Hasskarl 
ii*«<{»atchfd  to  Peru  for  the  purpose  of  obtaining  see<!s  and  plants, 
tui^^ion  WHS  so  far  surct^s-^iful,  tliat  a  collection  of  plants  contained 

II  Waniian  <*ast*s,  was  shippetl  in  August  1854  from  Callao,  in  a 
le  f^ent  expressly  tti  rtH-eivo  them.  Notwithstanding  every  care, 
plants  tlid  not  reach  Java  in  good  condition  ;  and  when  Hasskarl 
tie*!  his  appointment  in  18."it;,  he  bequeathed  to  his  successor 
'huhn.  only  107  young  «'incin»nas,  though  400  s)»ecimens  had  been 
\t^i  from  South  Amerira. 

in  impulse  to  the  i>roje<t  of  cinchona-pkinting  was  given  in  1852 
#jvle.  in  a  U'l^ort  addivsse*!  to  tiie  Kast  India  Company,  in  which  he 
^'l  out,  that  the  Government  i>f  India  were  then  spending  more  than 

m^ular  R^p'*rf»^  AngiiHt  1^73.  1\X  *  /nujttratiott.io/ihr  B"t.  of  thf  Himalayan 

I'l-  A'Jif'^t  1*7'J.  J/oi/ II r.i ;«.*.  i.  (l>3io  2 H I. 

um  ifiiiM,   nai.  phnrmnrfutiqu4,    ii.  *  Aivcmlin^'  tt»  Van  <J'»rkoin,  i»u>y:»'»tion» 

«g^jj  til  tlif  HanH»  v\\k\  wi-re  inailr  to  thr  Dutch 

<ni\(Miii:t  lit  n*  ♦•■irlv  ■!«  1*^-9  1  v  l!'i-   ■  t  >. 
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£7,000  a  year  for  Cinchona  bark,  in  addition  to  about  £25,00 
quinine.^ 

After  some  unsatisfactory  endeavours  on  the  part  of  the  I 
Government  to  obtain  plants  and  seeds  through  the  inter\'enti 
H.  M.  Consuls  in  South  America,  Mr.  Clements  Bobert  Markham  o 
his  services,  which  were  accepted.  Mr.  Markham,  though  not  a  proi 
botanist,  was  well  qualified  for  the  task  by  a  previous  acquaintance 
the  country  and  people  of  Peru  and  Bolivia,  and  by  a  knowledge  < 
Spanish  and  Quichua  languages, — and  even  more  so  by  a  rare  ai 
of  zeal,  intelligence,  and  forethought.  Being  fully  aware  of  the 
culties  of  the  undertaking,  he  earnestly  insisted  that  nothing  shoi 
neglected  which  could  ensure  success ;  and  in  particular  made  rcj 
demands  for  a  steam-vessel  to  convey  the  young  plants  across  the  1 
to  India,  which  unfortunately  were  not  complied  with.  He  further 
the  desirableness  of  not  confining  operations  to  a  single  district,  but 
deavouring  to  procure  by  different  collectors  all  the  more  valuable  s| 

The  prudence  of  this  latter  suggestion  was  evident,  and  Mm 
was  enabled  to  engage  the  services  of  Eichard  Spruce,  the  distingi 
botanist,  then  resident  in  Ecuador,  who  expressed  his  readin< 
undertake  a  search  for  the  Bed  Bark  trees  (C.  succinibra)  in  the  i 
of  Chimborazo.  He  also  secured  the  co-operation  of  G.  J.  Pritcht 
the  neighbourhood  of  Huanuco,  and  of  two  skilful  gardeners,  John 
and  Bobert  Cross.  The  last-named  was  employed  in  1861  to  p 
seeds  of  C  officinalis  from  the  Sierra  de  Cajanuma  near  Loxa,  a 
1863—64  those  of  C,  Pitayensis  from  the  province  of  Pitayo  in  Eci 

Markham  reserved  for  himself  the  border-lands  of  Peru  and  B 
in  order  to  obtain  C.  Calimya ;  and  for  this  purpose  started  from 
in  March  1860.  Arriving  in  the  middle  of  April  by  way  of  An 
and  Puno,  at  Crucero,  the  capital  of  the  province  of  Caraba\  a,  he 
his  way  to  the  village  of  Sandia,  near  which  he  met  with  the  first 
mens  of  Cinchona  in  the  form  of  the  shrubby  variety  of  C.  Ca 
termed  Joscphiana.  lie  afterwards  found  the  better  variety  a.  va 
also  C,  ovata  R  et  P.,  C.  micrantha  E.  et  P.,  and  C.  jin-btscens  Vah 
these  sorts,  but  chieily  of  the  first  three,  45G  plants  were  ship] 
Islay  in  June  1800. 

In  consequence  of  the  hostile  attitude  of  the  people,  and  the  je 
of  the  Bolivian  Government,  lest  an  important  monopoly  shoi 
broken  up,  added  to  the  diificulties  arising  from  insalubrious  c 
and  the  want  of  roads,  the  obstacles  encountered  by  Markham 
very  great,  and  no  attempt  could  be  made  to  wait  for  the  ripei 
the  seeds  of  the  Calisaya,  which  takes  place  in  the  month  of  Augi 

The  expedition  of  Spruce  was  successful,  but  w^as  also  attende< 
much  difficulty  and  danger,  of  which  there  are  vivid  pictures 


^  In  1870,  the  Indian  Government  pur- 
chased no  less  than  hl,6uu  ounces  of . sulphate 
of  quinine,  besides  8,b32  ounces  of  llie  sul- 
phates of  cinchonim*,  cinchonidine  and  ({ui- 
nidiue.  The  quantities  bought  in  siib.M'qu*  iit 
years  have  been  much  smaller  until  the 
present  year  (1574). 

'  Report  on  the  ErpfJition  to  procure  .^erds 
of  C.  Condamiiua  [1862] ;  also  Iif'}x>n  to  the 


Under  Secretary  of  SfnJe  for  Mia 
Pitayo  Chinch^na^  by  Robt.  Cro>s,  1 
^  Great  dilhculty  was  at  tir-itenvr 
successfully  conveyin>jlivinp('incho! 
to  India,  even  in  Wanlian  cas't-s;  an- 
h'«iions  formeil  by  Ilasskarl,  Markh 
Tritchett  almost  all  ^>erished  aft«?r 
their  destiuation  (Markham's  letter, 
18<U).  But  the  propagation  by  i 
]»rr»ved  vory  rajdd. 


CORTKX  CINCHONJE, 


313 


ig  narratives  by  himself  and  by  Cross,  published  in  the  Par- 
ry Returns  of  1803  and  1866.* 

service  entniste<l  to  Pritchett  was  also  efficiently  performed ; 
icceeded  in  brinpjinn;  to  Southampton,  six  cases  containing  plants 
rantha  and  C.  nitida,  besides  a  large  supply  of  seefls. 
'  ini})ortant  sup(>1ies  of  plants  and  seed  for  British  India  have 
been  obtained  from  the  Dutch  plantations  in  Java.  Seeds  of 
olin,  the  tree  afTonling  the  valuable  bark  of  New  Granada,  were 
through  Dr.  Karsten. 

B  of  an  excellent  variety  of  C,  Calimya,  obtained  in  the  Bolivian 
of  Caupolican  in  1865  by  Mr.  Charles  Ledger,*  have  afforded 
ich  in  Java  have  yielded  bark  of  extraordinary  goodness.  It 
)le  that  this  variety  will  henceforth  be  very  largely  cultivated, 
y  in  the  Dutch  plantations. 

iously  to  the  arrival  in  India  of  the  first  consignment  of  plants, 
nquiries  were  instituted  from  a  meteorological  and  geological 
view,  as  to  the  localities  most  adapted  for  the  cultivation.  This 
in  the  si»lection  for  the  first  trial,  of  certain  spots  among  the 
ry  (or  Nilgiri)  Hills  on  the  south-west  coast  of  India  and  in  the 
Presidency.  Of  this  district,  the  chief  town  is  Ootacamund  (or 
md),  situated  about  GO  miles  south  of  Mysore  and  the  same 
fnim  the  Indian  Ocean.  Here  the  first  plantation  was  esta- 
n  a  woody  ravine,  7,000  feet  above  the  sea-level,  a  spot  pro- 
by  Mr.  Markham  to  l>e  exceedingly  analogous,  as  respects 
n  and  climate,  to  the  Cinchona  valleys  of  Carabaya.  Other 
ns  were  formed  in  the  same  neighbourhood,  and  so  rapid  was 
^agation,  that  in  September  18G0,  thore  were  more  than  IJ 
of  Cinchona  plants  on  the  Xeilgherry  Hills  alone.'  The  species 
rs  best  there  is  C  officinalis, 

number  was  stated  to  be  in  1872,  2,(>39.285,  not  counting  the 
»rivate  planters.  The  largest  are  alwut  30  feet  high,  with  trunks 
*t  in  girth.  Tlie  area  of  the  Government  plantations  on  the 
ry  Hills  is  950  acres.* 

ations  have  also  been  made  in  the  cofTee-producing  districts  of 
and  in  Coorg,  Travaiicore  and  Tinnevelly,  in  all  instances  we 
ts  private  speculations. 

lona  plantations  have  been  established  by  the  Government  of 
the  vallevs  of  the  Himabiya  in  l^ritish  Sikkim,^  and  some  have 
rted  in  the  same  region  by  private  enterprise.  In  the  former 
re  on  the  31  March,  1870,  more  than  IJ  millions  of  plants 
itly  placftl.  the  species  gn)wing  l>est  being  C.  succiruhra  and 
ya.  The  Cinchona  plantation  of  Kunghi  near  Darjiling  (British 
covereil  in  1872,  2,000  acres.  In  the  Kangra  valley  of  the 
Himalaya,  plantations  have  been  commenced,  as  well  as  in  the 
Pre.sidency,  and  in  British  Burma. 

Gmham  Mclrnr,  who  by  hin  iniv  pinrtiral 
nkill  and  sa^eity  in  the  rultivntion  «n«l 
nianagt*m**nt  of  the  tivr.  han  rpnil(*n>«l  m(>»t 
ni^nal  fw^rvicvii  in  \\a  pmpaiipition  in  ImliA. 

*  M(yml  and  maUrxal  proffrtjts  and  otHdi- 
tion  nf  India  durimj  1871-72,  {irriM^ntiHl  to 
Parliament  187S.  p.  38. 

*  The  first  annaal  Report  datM  tttm  1S«3 
tn  1S*>S. 


nmdrnce  rflntrntf  to  fh^  infntduc^ 
'    I'hinrhuna    Plant    into    India^ 

the   HoQM  of  <'oninionn  to  be 
Man*h.  1^63  and  IH  .fun'>,  ll<66. 

Jfmm.  July  12,  1S73.  2,V 
Book     (Chinrhona     (.'ultivatinn) 
— A  omnia  that  miuit  alwayn  be 
I  in    eonnertioii  with   the  Neil- 
itattrma,    ia    that    of    William 
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Ceylon  offers  favourable  spots  for  the  cultivation  of  Cinchon&i  i 
mountain  region  which  occupies  the  centre  of  the  island,  as  i^ 
galle  nearNeuera-Ellia,  5,000  feet  above  the  sea,  where  a  plantatio 
formed  by  Government  in  1861.  The  production  of  bark  has  been 
up  with  spirit  by  the  coffee-planters  of  Ceylon. 

The  Government  of  India  has  acted  with  the  greatest  libera 
distributing  plants  and  seeds  of  Cinchona,  and  in  promoting  the  (r 
tion  of  the  tree  among  the  people  of  India  ;^  and  it  has  freely  g 
supplies  of  seed  to  other  countries. 

The  plantations  of  Java  commenced  by  Hasskarl,  increased 
Junghuhn's  management  to  such  an  extent,  that  in  December  186! 
were  1,360,000  seedlings  and  young  trees,  among  which  howev 
more  valuable  species,  as  C.  Calisaya,  C.  lanci folia,  C,  mieranii 
C.  succimbra,  were  by  far  the  least  numerous,  whereas  C.  Faliud\ 
which  the  utility  was  by  no  means  well  established,  amounted  t 
a  million.  The  disproportionate  multiplication  of  this  last  was 
due  to  it  quickly  yielding  an  abundance  of  seeds,  and  to  its  raj 
vigorous  growth.  Another  defect  in  the  early  Dutch  system  of  c 
tion  arose  from  the  notion  that  the  Cinchona  requires  to  be  grown 
shade  of  other  trees,  and  to  a  less  successful  plan  of  multiply 
cuttings  and  layers. 

These  and  other  matters  were  the  source  of  animated  and  oftei 
discussions,  which  terminated  on  the  one  hand  by  the  death  of  Jui 
in  1864,  and  on  the  other  by  the  skilful  investigations  of  De  Vry. 

This  eminent  chemist  was  despatched  by  the  Government  of  I 
in  1857  to  Java,  that  he  might  devote  his  chemical  knowledge 
investigation  of  the  natural  productions  of  the  island,  includi 
then  newly  introduced  Cinchona.  In  connexion  with  the  latl 
Vry  did  not  confine  his  attention  to  Java,  but  visited  the  plac 
of  Ceylon  and  Ootacamund,  thereby  gathering  information  tli 
utilized  to  the  best  advantage.  In  fact  under  K.  W.  van  Gorko 
was  appointed  superintendent  in  1864,  the  Dutcli  plantation 
assumed  a  very  })rosperous  state.  They  are  now  rich  in  C.  C 
which  thrives  there  better  than  C.  oljicinalis ;  while  the  propag; 
(/.  Pahudiana  has  been  al)andoned  since  the  year  1862.- 

The  history  of  the  transplantation  of  the  Cinchona  has  Wi 
the  subject  of  an  exhaustive  report  laid  before  the  Societe  ilAo 
tion  of  France,  by  Delondre  and  Soubeiran,^  in  which  are  recor 
attempts  that  have  been  made  to  introduce  the  trec^  into  Brazil,  \ 
the  West  Indies,  and  even  into  the  warmer  parts  of  Europe. 

Cinchona  Bark  from  the  Indian  plantations  began  to  be  broui 
the  London  market  in  1867,*  and  now  arrives  in  constantly  iuc 
(quantities. 

Description — (A)  Of  Cinchona  Barkfi  fjrnerallf/. — Tn  the  li 
ment  of  their  bark,  the  various  species  of  Cinchona  exhibit  cons: 

*  Up  to  Junujin*  187^,  inore  than  17S,000  drs  Cinchonas  dans  /ts  fndr^  nttrif 
plant«  had  been  (listrihutcMl  from  the  N»'il-       (in(/hiis,\s,  Paris  l^(*)8. 

gherry  ]>h\ntatioiis  to  private  iinlivitiuals.  *  Wlien  I  was  in  London,  in  Ant 

*  Yet  the  ]dantations  an*  maintained,  and  I  went  to  Finsburj-  Place,  to  i 
the  bark,  whi«h  is  of  good  a]»pearance,  is  Sprnct-,  and  was  hap*j>y  enough  to  1 
brought  in  some  cpiantity  into  the  Knropean  also  Mr.  Howanl,  who*  presented  ^ 
market.  Though  poor  in  ulkuloid.s,  it  is  myself  with  market  samples  of  th« 
rich  in  cincho-tannic  arid.  portation  of  f\  ftu<rirubm^   from 

*  /v  Vintrodnctinn  H   dc   Vacrlimntation       })lantation.  Ootaeaniund. F.  A.  F 
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Many  are  distinguished  from  an  early  stage  by  an  abundant 
Q  of  tlie  outer  surface,  while  in  others  this  takes  place  to  a 
i'gree,  or  only  as  the  bark  l>econics  old.  The  external  appearance 
rks  varies  therefore  very  much,  by  reason  of  the  greater  or  less 
ent  of  the  suberous  coat.     The  barks   of  young  stems  and 

have  a  greyish  tint  more  or  less  intense,  while  the  outer  bark 
Kxi  displays  the  more  characteristic  shades  of  brown  or  red, 

after  removal  of  the  corky  layers. 

i  living  bark,  these  colours  are  very  pale,  and  only  acc^uire  their 
by  exposure  to  the  air,  and  drying.  Some  of  them  however  are 
Stic  of  individual  species,  or  at  least  of  certain  groups,  so  that 
ctious  originated  by  the  bark-collectors  oi pale,  yellow,  red,  &c.^ 
ted  by  druggists,  are  not  without  reason, 
xturt',  the  barks  vary  in  an  important  manner  by  reason  of 

in  anatomical  structure.     Their  fracture  especially,  depends 

number,  size  and  arrangement  of  the  liber  fibres,  as  will  be 

uur  description  of  their  microscopic  characters. 
i.ste  in  all  si)ecies  is  bitter  and  disagreeable,  and  in  some  there 
lit  ion  a  decided  astringcncy.     Most  species  have  no  marked 
least  in  the  dried  state.     But  this  is  not  the  case  in  that  of  C. 
,  the  smell  of  which  is  characteristic. 

0/  the  Barks  used  in  pharmacy. — For  phannaceutical  prepara- 
istinguished  from  the  pure  alk<aloids  and  their  salts,  the  Cinchona 
ployed  are  chiefly  of  three  kinds. 

U  Cinchona  Bark,  Loxa  Bark,  Crown  Bark} — Tliis  bark,  which 
to  the  u.se  of  quinine  and  for  long  afterwards  was  the  ordinary 

Bark  of  English  medicine,  is  only  found  in  the  form  of  quills, 
»  occasionally  as  much  as  a  foot  in  length,  but  are  more  often 
IT  inches  or  are  reduced  to  still  smaller  fragments.  The  quills 
J  down  to  J  of  an  inch  in  diameter,  often  double,  and  variously 
and  .shrunken.  The  thinnest  bark  is  scarcely  stouter  than 
•a[H*r;  the  thickest  may  be  iV  of  an  inch  or  more.'  The  pieces 
blackish   bn)wn   or  dark   greyish   external   surface,   variously 

with   silver-grey,  ami   often   beset  with  large  and   lK?autiful 

The  surface  of  some  of  the  cjuills  is  longitudinally  wrinkled 
irately  smooth ;  but  in  the  nuijority  it  is  distinctly  marked  by 
e  cnicks.  and  is  rough  and  harsh  to  the  touch.     The  inner  side 

striated  and  of  a  bright  yellowish  brown. 

imrk  breaks  easily  with  a  fracture  which  exhibits  very  short 
the  inner  side.  Ft  has  a  well-marked  odour  sui  generis,  and  an 
t  bitter  taste.  Though  chiefly  aflonltHl  by  C,  officinalis,  some 
cies  occasionally  contribute  to  furnish  the  Loxa  Iterk  of  com- 
i  shown  in  the  conspectus  at  p.  I^IS. 

lisayn  Btirk,  Ydlow  Cinchona  Bark* — This  bark,  which  is  the 
>»rtant  of  those  commcmly  usetl  in  medicine,  is  found  in  flat 

llMwiDfc  lire  ri>niTnon  tcrniit  in  rr-  '  In  the  oM  rollfctions  of  the  Royal  Col- 

the    barki   of   IVru  :— ^nmriV/a  h*|i»;e  of  Phy«ioiAU!(,  tht-re  are  A)H'i'inienfl  of 

lan/^   (white),    color^vLt   or  rt'ja  vitv  thii'k   Ixixa  Hark,  t»f  a  i|uality  quite 

mjnda  {nrttw^*'),  lu-j^riV/zi  (hrown).  unknown  thereat  the  ]irfM*nt  «hiy.     They  are 

f'incAMur  pailititr  ;  F.  (/inm/Mina  douhtloM  the  {irtMlui^e  of  ancifut  tn*eA,  dUvh 

i^vwckina.      The    tenn    f'nnm  aa  were  noticed  by  \m.  Couditmine. 

mrinally  re*trirteti  Ui  a  miiKTitir  *  Cortex   i^nchnmr   Jlaitr^    t'ortfx  Chimr 

;a   Bark,  ahipped  for  the  uae  of  rtgiua ;  F.  Quinquina  Caiitaya  ;  O.  Kbnigt' 

miJy  of  Spain.  rkinn. 
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pieces  (a.),  and  iu  quills  (/8.),  both  afforded  by  C,  Caiisaya  Wedi,thOT^ 
usually  imported  separately.* 

a.  Flat  Calisai/n — is  in  irregular  flat  pieces,  a  foot  or  more  in  lenjll 
by  3  to  4  inches  wide,  but  usually  smaller,  and  -j^  to  -j^  of  an  inch  ii 
thickness;  devoid  of  suberous  layer  and  consisting  almost  solely rf 
liber,  of  uniform  texture,  compact,  and  ponderous.  Its  colour  is  a  rusJf 
orange-brown,  with  darker  stains  on  the  outer  surface.  The  latter  is 
roughened  with  shallow  longitudinal  depressions,  sometimes  caW 
digital  f  arrows}  The  inner  side  has  a  wavy,  close,  fibrous  texture.  Tta 
bark  breaks  transversely  with  a  fibrous  fracture ;  the  fibres  of  the  broka 
ends  are  very  short,  easily  detached,  and  with  a  lens  are  seen  to  be  imj 
of  them  faintly  yellowish  and  translucent. 

A  well-marked  variety  known  as  Bolivian  Caiisaya,  is  distingnisM 
for  its  greater  thinness,  closer  texture,  and  for  containing  nnmenoi 
laticiferous  ducts  which  are  wanting  in  common  flat  Caiisaya  bark. 

fl.  Quill   Caiisaya — is   found   in  tubes  f   to   1^  inch  thick,  dtm\ 
rolled  up  at  both  edges,  thus  forming  double  quills.     They  are  ah 
coated  with  a  thick,  rugged,  corky  layer,  marked  with  deep  longitadialj 
and  transverse  cracks,  the  edges  of  which  are  somewhat  elevated 
suberous  coat  which   is  silvery  white  or  greyish,  is  easily  detad 
leaving  its  impression  on  the  cinnamon-brown  middle  layer.    The  ii 
side  is  dark  brown  and  finely  fibrous.     The  transverse  fracture  is  fil 
but  very  short.     The  same  bark  also  occurs  in  quills  of  very  small  sii 
and  is  then  not  distinguishable  with  certainty  from  Loxa  bark. 

3.  Red  Cinchona  Bark. — Though  still  retaining  a  place  in  the  Brita 
Pharmacopceia,  this  is  by  far  the  least  important  of  the  Cinchona 
employed  in  pharmacy.     But  as  the  tree  yielding  it  (C  8uccinihn),t 
now  being  cultivated  on  a  large  scale  in  India,  the  bark  may  probaHfj 
come  more  freely  into  use. 

Eed  Kark  of  large  sterns,  which  is  the  most  esteemed  kind,  occnrsii 
the  form  of  fiat  or  channelled  pieces,  sometimes  as  much  as  A  an  inchi 
thickness,  coated  with  their  suberous  envelope  which  is  'nipjiod 
warty.  Its  outermost  layer  in  the  young  bark  has  a  silvery  apj>t'ai 
The  inner  surface  is  close  and  fibrous  and  of  a  brick-red  hue.  The 
breaks  with  a  short  fibrous  fracture." 

Some  very  fine  Red  r>ark  recently  imported  from  Ceylon  (ISTi^lJ 
in  stout  channelled  or  quilled  pieces  20  inches  long,  internally  ofi 
reddish  brown.  It  is  stated  to  be  rich  in  alkaloids,  two-fitths  of  wli 
are  quinine  and  quinidine ;  and  has  been  sold  in  Ix)ndon  at  a  high  prt 

(C).  Of  the  Barks  not  v.sed  i?i  2^har?nari/, — Aniong  the  non-i)ffioii 
barks,  the  most  important  are  affonhnl  by  Cinchona  land fnlia  Mnlis 
C.  Pitayensis  Wedd.,  natives  of  the  Cordilleras  of  Columbia. 

These  barks  are  largely  imported  and  used  for  making  quinine,! 
former  under  the  names  of  Columbian,  Carthagena,  or  Caqneta  hark, 
varies  much  in  appearance,  but  is  generally  of  an  orange-brown: 
corky   coat,   which   scales    off  easily,    is    shining    and    whitish. 
iMirks  of  C.  I  and  folia  often  occur  in  fine  large  quills  or  thick 
pieces.     Their  anatomical  structure  agri'cs  in  all  the  varieties  which 
have  examined, in  the  remarkable  number  of  thick- walled  and  tant'eniii 

*  From  the  notion  that  they  rosemhlo  the  ^  Tliirk  Ro«l  I^rk  that  happen!*  tobrt 

marks  left  by  drmwing  the  tingera  over  wet       very  deep   and    briniant    tint,   is    "" 
( lay.  bought  at  a  high  price  for  the  Pari* 
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ells  of  the  middle  cortical  layer  and  the  medullary  rays.     In 

of  alkaloids,  Cariha^ena  barks  are  liable  to  jrreat  variation. 

itnyo  Barks  are  restricted  to  the  south-western   districts   of 

and  are   usually  imported  in  short   flattish   frap^nients,   or 

lills,  of  bmwnish  rather  than  oran^^e  cohmr,  mostly  covered 

11  greyish  or  internally  reddish  cork.      The  middle  cortical 

lits  hut  few  thick-walle<l  cells ;  the  liber  is  traversed  by  very 

illary  niys,  and  is  i)rovide<l  with  but  a  small  numl>er  of  widely 

UUt   iihres»  whicii   arc   ratlier  thinner  than  in  most  other 

jarks.     Tiio  Titayo  barks  are  usually  rich  in  alkaloids,  quinine 

Cinchona  l^itaifcims  is  one  of  the  hardiest  species  of  the 

inchonas,  and  is  tiierefore  particularly  suitable  for  cultivation, 

k-ever  has  not  yet  been  carried  out  as  largely  as  that  of  either 

U  or  (.'.  vicciruhra. 

('onsi»ectus  on  the  next  page,  we  have  arranged  the  principal 
Cinchona,  with  short  indications  of  the  barks  whicli  some  of 

a:- 

scopic  Structure — The  first  examination  of  the  minute 
>f  Cinchona  barks  is  due  to  Weddell,  whose  obserx'ations  have 
lied  in  one  of  his  beautiful  plates  published  in  1849.'  Since 
numerous  other  observers  have  laboured  in  the  same  field  of 

/  Characters. — These  barks  as  contrasted  with  those  of  other 
not  exhibit  any  groat  peculiarities  of  structure;  and  their 
nay  be  comprt»hended  in  the  following  statements.  The 
in  the  anatomical  scns(»,  occurs  only  in  the  youngest  barks, 
not  found  in  commerco.  Tiie  corht/  layer  which  rc»places  the 
is  constructed  of  the  usual  tabular  cells.  In.  some  species  as 
a.  it  separates  easily,  at  least  in  tiie  older  bark,  whereas  in 
'.  siicrin/hra,  the  bark  even  of  trunks  is  always  coated  with  it 
s|»ecies  the  corky  tissue  is  not  only  f<)und  on  the  surface,  but 
t  occur  also  in  the  inner  substance  of  the  bark.  In  this  case 
n.s  of  ti.-^sue  external  to  the  inner  corky  layers  or  bands,  are 
■  as  bork'scahs  (periderm  of  Weddell).  This  ])eculiar  form  of 
issue*  was  first  examined  (not  in  cinchona)  in  1845  by  H.  von 
>  called  it  rhytidoma  {liorkc  of  th(»  Oermans).  In  C.  Calisaya  it 
ant  occurrence,  but  not  so  inC.  sit  re  i  rubra  and  some  others;  the 
I  therefore  alfnnls  a  good  means  of  distingui.shing  several  barks, 
mer  jxjrtion  of  the  bark  exhibits  a  middle  or  primary  layer 
nm}}  made  up  of  parenchyme ;  and  a  second  inner  layer  or  liber 
umj^  displaying  a  much  more  complicated  stnicture.  The 
lyer  disapi>ears  if  rhytidoma  is  formed  :  barks  in  which  this  is 
ire  therefore  at  last  exclusively  com[)osed  of  liber,  of  which 
Ava  Bark  is  a  good  example, 
iber  is  traversal  by  medullary  rays,  which  in  cinchona   are 

•  an  iDilinii  vilhipo  fji>twanl  nf  •  Hist.  nat.  dfs  Quinquinas^  tab.  ii. 

»•  niij»  of  the  I  iiuntrv  lH'twe<«u  *  Fliickiger,  GrunUUt^n^  I^rlin,  1872.01. 

ni;<«ta  in  1)iU<-  lUtuk  (kust  luilit  fig.  4S. 

'\au\)  1*»6»5.  *jri7.  '  Knr^ioppf     ou     ttmii/ue     cellulairt     of 

I  ir%  \\\K'\\h\vA  h\  We<lii»ll  in  hifi  AVtni* it'll  ;  AUttflrituif  nf  th«*  German*. 

tnr  tfM  Quinijuinns,  nunu'lv  '*.  '  In  Gt^nnan  ifcuc/,  or  Phioiin  of  modfin 

WiMitJ.  and  C  [f)  Jiarbiioxnsis  German  botany. 

•  \if^u  oniittotl,  US  not  in  our 
Dgibg  to  the  genua. 
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tly  very  obvious,  and  project  more  or  less  distinctly  into  the  middle 
ical  tissue.  Tlie  liber  is  separate*!  by  the  nieclullary  rays  into 
lj:e«,*  which  are  const  it  ute<l  of  a  parenchyniatf»us  part  and  of  yellow 
>twj;:e  tibn-s.  The  number,  colour,  shape,  and  size,  but  chiefly  the 
UjpMutait  of  these  fibres,  confer  a  certain  cliaracter  common  to  all  the 
bof  tln»  j^roup  under  ron.si<lcration. 

Hie  lilit»r-tibres-  are  elongated  and  bluntly  pointrd  at  their  ends  but 
•rhranched.  mostly  spin* lie-shaped,  strai^jht  or  sli^^ditly  curved,  an<l  not 
ceding  in  h*n;;th  3  millimetres.  They  are  consefpiently  of  a  simpler 
icture  than  tht*  analogous  cells  of  most  other  ollicinal  barks. 
T  are  al)out  1  to  i  mm.  thick,  their  transver.se  sinrtion  ex- 
tin^  a  (iuadmn<;ular  rather  than  a  circular  outline.  Their  walls  are 
Dply  thickeniMl  by  numerous  seconilary  dejK)sits,  the  cavity  Injing 
icetl  t(»  a  narrow  clefi,  a  structure  whi<'h  explains  the  brittleness  of 
Sbn*s.  The  liber-tibres  are  either  irn»«Milarlv  .scaltt'ix'd  in  the  liber- 
,  or  they  form  radial  lines  tmnsverscly  intersected  by  narrow  strips 

An*nelivme,  or  thev  are  denselv  i«ickeil  in  short  bundles.     It  is  a 
•  •  *    • 

liaritv  of  cinchona  barks  that  these  bundles  consist  alwavs  of  a  few 
B  (ll  to  r>  or  7),  whereas  in  many  other  barks  (as  cinnauion;,  analogous 
llt-#  are  nuule  up  of  a  largt*  numl)er  of  fibres.  I^irks  provided  with 
bundles  of  the  latter  kincl,  accpiire  theri'from  a  very  lil»n>us  fracture. 
It  cinchona  barks  from  their  short  antl  simple  fibres,  exhibit  a  short 
are.  It  is  rather  granular  in  Calisaya  kirk,  in  which  the  fibres  are 
Bt  isolated  by  jnirenchymatous  tissue.  In  the  bark  y\i  C^rofncHlata^ 
aewhat  short  librous  fractui*e*  is  due  to  the  arrangement  of  the  fibres 
idial  rows.  In  6*.  pubrscrm,  the  libres  are  in  short  bundles  ami 
ice  a  rather  woody  fracture. 

*^iib-s  the  liber-fibres,  there  are  some  other  cells  (»oniril>uting  to  the 
[i;irity  of  individual  cinchona  barks.  This  a]>plies  chieily  to  the 
fny»uji  iiurts  or  tY*<</^*  whicli  are  found  in  manv  sorts;  thev  are 
?Te«l  through  the  tissue  intervening  between  the mitldle  cortical  layer 
the  liWr.  an<l  consist  of  soft,  elongatetl,  unbranched  cells,  mostly 
itling  in  diameter  the  neighbouring  j»arenchymatous  cells. 
A  to  tli»'  cfmtfuts  of  the.  tissue  of  cinchona  barks,  crystallized  alkaloids 
lot  uiidt»ubtedly  visible.  Howard  has  jmblished  figures  n*present- 
linntf  rounded  aggregations  of  crystalline  matter  in  the  cells,  which 
iTi|ii>ses  to  l>e  kinates  of  the  alkaloids;  and  also  distinct  acicular 
ais  which  he  holds  to  be  of  the  same  nature.  These  remarkable 
imnces  are  easily  observable,  yet  only  after  .S4*ctions  of  the  bark 
Ip»>/ii  b<»iled  for  a  minute  in  weak  caustic  alkali  and  then  washeil 
water ;  it  may  well  be  doubtetl  whether  they  are  strictly  natural. 
hf-  j^rrater  numl>er  of  the  j)arenchymatous  cells  are  loaded  with 
stitn-h  granules,  or  in  young  and  fresh  barks  with  chbin)phyll. 
'V*-r.il  barks,  its  in  that  of  C,  lanri/nfia  Xlutis,  numerous  cells  of 
tii^idle  cortical  layer  and  even  of  the  medullary  niys,  are  provitled 
##.111*- what  thiek  walls,  and  contain  either  a  suft  brown  mass 
-vstalline  oxahi^e  of  caleiuiu.  TIicm*  cells  have  therefore  been 
[  rf.<in'r€iis  and  cri/,s((il-ct lis  ;  they  are  mostly  isolated,  not  forming 

ftntr.M^n   or  Phloim^trnhhn  of   the  *  Fnirtur'-  nUiv>{r^us-\   \^'v\\'\A\\  uuitjtr 

^,  /fri/rA  of  till- <Ji'riii:iii!*. 
^«  mrtiral ft  of  Weddell ;  Battriihrtn  *   I'aiiOfMux  h/ir./?re.n  «.f  Wcddill ;  Mil'h- 

^lig^  in  G^rnkAiL  sttftAchUmch^  in  (ftTiiiiiii. 
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extensive  groups  or  zones,  and  their  walls  are  not  strongly  thicken 
in  true  sclereuchymatous  tissue.  If  thin  sections  of  the  barfc 
moistened  with  dilute  alcoholic  perchloride  of  iron,  the  walls  of  the 
except  the  fibres  and  the  cork,  assume  a  blackish-green  due  to  c 
tannic  acid  ;  this  applies  even  to  the  starch  granules. 

Characters  of  particular  sorts. — The  moditications  of  general  stn 
just  described,  are  sufficient  to  impart  a  special  character  to  the 
of  many  species  of  Cinchona,  provided  the  bark  is  examined  it  i 
development,  the  structural  peculiarities  being  far  from  well-n) 
in  young  barks. 

Thus,  it  is  not  possible  to  point  out  any  distinctive  features  ( 
Zoxa  Bark  of  commerce,  because  it  is  mostly  taken  from  young 
We  may  say  of  it,  that  neither  resin-cells  nor  crystal-cells  occur 
middle  layer,  that  its  laticiferous  vessels  become  soon  obliteratei 
have  indeed  disappeared  in  the  older  quills ;  and  that  the  libei 
form  interrupted,  not  very  regular,  radial  rows. 

The  quills  of  G,  Calisaya  display  large  laticiferous  ducts,  whi 
wanting  in  the  flat  bark.  There  is  a  peculiar  sort  of  the  latter 
Bolivian  Calisaya  (already  mentioned  at  p.  316),  the  flat  pieces  of 
still  possess  very  obvious  laticiferous  vessels.  As  to  the  liber-fil 
Calisaya  bark,  they  are  as  before  stated  (p.  319),  scattered  throi 
the  parenchymatous  tissue  or  endophloeum.  In  the  bark  of  C  « 
laia,  which  might  at  first  sight  be  confounded  with  Calisaya  ba 
liber-fibres  form  radial,  less  interrupted  rows.  The  microscope 
therefore  the  means  of  distinguishing  these  two  barks. 

The  barks  of  (7.  succiruhra  are  particularly  rich  in  laticiferous 
mostly  of  considerable  diameter,  in  which  the  formation  of  new 
chyme  may  not  unfrequently  be  observed.  The  orange  lil>ei 
occurring  in  this  bark  are  less  numerous,  more  scattered,  and  of  « 
size  than  in  Calisaya.  The  fracture  of  Eed  Bark,  especially  the  fl: 
is  therefore  more  finely  granular  and  not  so  coarse  as  that  of  Call 

The  structural  characters  of  Cinchona  barks  may  lastly  be  fuUv 
ciated  by  examining  barks  of  the  allied  genera  Buena,  CascariUa  m 
enhcrgia,  which  were  formerly  known  under  the  name  of  Falsf  Ci 
Barks,  The  microscope  shows  that  the  liber-fibres  of  the  lat 
soft,  branched  and  long,  densely  packed  into  large  bundles,  im] 
therefore  a  well-marked  fibrous  structure.  The  external  appear 
these  barks  is  widely  different  from  that  of  true  cinchona  barks 
of  them  it  would  appear  is  now  collected  for  the  purpose  of  adults 

Chemical  Composition — The  most  important  and  at  the  san 
peculiar  principles  of  Cinchona  bark  are  the  Alkaloids, — enumen 
the  following  table  : — 

Cinchonine C^H-^N-t 

Cinchonidine  {Quinidine  of  many  writers)  .         .  same  fori 

Quinine C^H-^N- 

Quinidine  {Conquininc  of  Hesse)         .         .         .  same  fon 

Quinaniine C^H^X- 

Gomes^  of  Lisbon  first  succeeded  in  obtaining  active  princi 
cinchona,  by  treating  an  alcoholic  extract  of  the  bark  with  water, 

^  Ensaio  sobre  o  Cinchonino,  e  sobre  sua      cascas. — Mem,  da  Acad.  R.  das  Sd 
influencia  na  virtude  da  quina  e  d'outraa      LisboOf  iii  (1812)  202-217* 
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dution  caustic  potash,  and  crystallizing  the  precipitate  irom 
The  basic  properties  of  the  substance  thus  obtained,  which 
ailed  Cinehonino,  were  observed  in  the  laboratory  of  Th^nard 
m-Labillardi^,  and  communicated  to  Pelletier  and  Caventou.^ 
lefore  that  time,  SertUmer  had  asserted  the  existence  of  organic 
md  the  French  chemists  guided  by  that  brilliant  discovery, 
ibled  to  show  that  the  Cinchonino  of  Gomes  belonged  to  the 
Bs  of  substances.  Pelletier  and  Caventou  however,  speedily 
>ut  that  it  consisted  of  two  distinct  alkaloids,  one  of  which 
led  Quinine,  the  other  Cinclionine, 

cnidine  (thus  called  by  Pasteur)  was  first  obtained  and  charac- 
nder  the  name  of  Quinidine  in  1847,  by  F.  L.  Winckler  of 
It,  from  Maracaibo  Bark  {C.  Tucujensis  Karst) ;  and  in  1852  it 
e  closely  studied  in  Liebig's  laboratory  by  Leers,  still  under  the 
piinidine. 

Idinc  is  the  name  applied  in  1833  by  Henry  and  Delondrc  to  an 
:hey  obtained  from  the  bark  called  Quinquina  Carthaghu  toU 
ifforded  by  Howard's  Cinchona  rostdenta,  a  tree  which  Weddell 
B  a  sul>-8pecie8  of  C\  succirubra.  The  peculiar  nature  of  quini- 
not  clearly  proved  until  1853,  when  Pasteur  examined  it  and 
is  identity  with  the  Beta-quinine  extracted  in  1840  by  Van 
in  from  commercial  quinoidin.^  The  name  quinidine  having 
6  applied  to  different  basic  substances  more  or  less  pure,  Hc8s$e 
«ed  to  replace  it  by  that  of  Conquinine,  which  however  has  not 
general  acceptance.   The  alkaloid  is  especially  characteristic  of 

0  barks. 

imine  was  discovered  in  1872  by  Hesse,  in  bark  of  Csucciruhra 

1  at  Darjiling  in  British  Sikkim. 

ine  is  another  basic  substance  discovered  in  184r»  by  Winckler, 
irk  of  Butna  hexandra  Pohl.  Hesse  detected  it  along  with 
c  in  the  bark  of  C\  succirubra ;   its   com{K>sition   is   not  yet 

names  Aricine,  Cinchovatine,  Cusconine?  have  been  given  to 
obtained  from  certain  barks  of  inferior  value,  especially  that  of 
^nn  var.  I\llctieriana,  which  has  not  been  imported  for  several 
rhe   composition   and  properties  of   these  substances  remain 

ine  was  pointed  out  by  Peretti  (1837),  but  Hesse  has  shown 
lat  the  bark  called  China  hicolorata,  Tecanuz^  or  Pitoya  Bark 
ch  it  was  obtained,  is  altogether  destitute  of  alkaloid, 
rating  for  a  length  of  time  solutions  of  tlie  cinchona  alkaloids 
'xcess  of  some  mineral  acid,  Pasteur  (1853)  obtained  amorphous 
ions  of  the  natural  bases.     Quinine  thus  atl'orded  Quinicine, 


€  Chim.   *t  A    PhfH.  XV.  0^-") 

'Dtitv  of  the  uri^ual  quinidint 
.nd  Ivloudre  with  thnt  {ttuilk*d 
n  Utcr  by  Paiitvur  thuuj^h  uot 
manv  chemintj,  in  no vtrihe lei's 
bir  of  actual  proof,  no  H|>^iiii<'ii 
i  the  original  Hubiitauce  vxiiiting 

WD. 

GmcUn,  Oumittry,  ztu.  (ISeO) 


.'iCS  ;  IliLsemaun,  PHaHzcHMojfr,  1870.  346. 
34U.  3S4).  It  in  almiHit  certain  that  ciNcAum- 
tint  in  i«l«'iitii-ui  with  cimckonidinf. 

*  So  culK>d  Irom  Tccamoz  or  Tacanies  * 
small  {Hirt  of  Ecuador  in  alH>ut  lat.  I'  N. 
The  bark  which  wum  tirst  nuticc«l  in  lam- 
Wrt'8  iHKriptiiiH  of  the  (Senus  i^imhtna^ 
17y7.  30.  Ub.  ii..  iii  of  unkpown  botanical 
origin.  See  alao  Giiil>ourt,  IliiU,  c/^ j  i/royiux. 
iii.  (1869)  190  iV>uini[uina  bicolorr). 
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having  the  same  composition ;  cinchonine  and  cinchonidine  foniidk 
Cinchomoine,  likewise  agreeing  in  composition  with  the  alkaloids  fa 
which  it  originates.  These  amorphous  products  may  also  be  obkao 
by  heating  the  natural  bases  in  glycerin  at  200""  C,  when  a  red  subikii 
is  also  formed.  In  quinine  manufactories,  amorphous  alkabidi ; 
eonstantly  met  with,  being  partly  produced  in  the  course  of  the  m 
pulations  to  which  the  materials  are  subjected.  Yet  cinchona  bi 
also  afford  amorpJious  alkaloids  at  the  very  outset  of  analysis,  irhfl 
we  must  infer  their  existence  in  the  living  plant 

Lastly  may  be  mentioned  Paytine,  C^^H^^N^O  -y  HK),  a  crystallui 
alkaloid  discovered  in  1870  by  Hesse  in  a  white  bcurk  of  uncertain  oix 
It  is  allied  to  quinamine  and  quinidine,  but  has  not  been  met  lA 
any  known  cinchona  bark. 

The  name  Quinoidinc  (or  rather  "  Chinundin  ")  waa  applied  by  S 
tiimer  (1829)  to  an  uncrystallizable  basic  substance,  which  he  piepi 
from  cinchona  barks  and  thought  to  be  a  peculiar  alkaloid,  llie  ti 
has  subsequently  been  bestowed  upon  a  preparation  which  has  found 
way  into  commerce  and  medical  practice,  in  the  form  of  a  dark  bn 
brittle  extractiform  mass,  softening  below  100''  C,  and  having  usmll 
slight  alkaline  reaction.  It  is  obtained  in  quinine  factories  by  ] 
cipitating  the  brown  mother-liquors  with  ammonia,  and  consists  dH 
of  the  amorphous  alkaloids  just  mentioned.  Secently  it  has  bee&v 
fied  by  a  process  not  yet  made  public,  and  can  be  obtained  as  a  snip 
or  hydrochlorate  in  the  form  of  a  slightly  coloured  powder. 

The  alkaloids  under  consideration  have  not  been  met  within 
appreciable  amount  in  other  parts  of  the  cinchonas  than  the  bark, 
has  their  presence  been  ascertained  in  other  plants  than  those  of 
tribe  Ciiuhonca:, 

Characters  of  the  Cinchona  Alkaloids. 

1.  Quinine. —  It  is  o])tained  from  alcoliolic  solutions,  in  prisms  o; 
eompositiou  C-^ir-»X-0-  4  3  H-0,  fusing  ut  57^  C.  The  crystals  mi 
deprived  of  water  by  warming  or  exposure  over  oil  of  vitriol,  ami 
fuse  at  177"  C.  The  anliydrous  alkaloid  is  likewise  crystallizabl 
requires  about  21  i)arts  of  ether  for  solution,  but  dissolves  mon»  re 
in  chloroform  or  absolute  alcohol.  These  solutions  deviate  the  r 
polarized  light  to  the  left,  and  so  do  likewise  solutions  of  ilie  sa! 
quinine.  Yet  one  and  the  same  quantity  of  alkaloid  exhibits  a 
(lifterent  rotatory  power  according  to  the  solvent  used,  though  the  vo 
of  the  solution  remain  the  same.  Even  the  common  sulphate  dirtt 
this  respect  from  tlie  two  other  sulpliates  of  quinine.  The  same  i\: 
applies  to  the  optical  power  of  the  other  alkaloids. 

If  ten  volumes  of  a  solution  of  quinine,  or  of  one  of  its  salt: 
mixed  in  a  test  tube  witli  one  volume  of  chlorine  water,  and  a  Jr 
ammonia  is  added,  a  brilliant  green  colour  makes  its  api»ear.ina' 
solutions  rich  in  quinine,  a  green  precipitate,  ThaUcvyijuin  ur  Ihfl'tv. 
is  produced  ;  in  solutions  containiuL,'  less  than  -f^^nr  *-d'  t[uinine,  no 
ripitate  is  formed,  but  the  lluid  assumes  a  green  even  more  beautitui 
in  a  stronger  solution.     The  test  succeeds  with  a  solution  cont^i 

*  Flui'kiKcr  in  Xfur.^i  Jahrh.  fiir  rhorm.  xxxv.   (1S71)  291  :  WiciK^rs  and  Hum 
.JahrtsUrick  for  1872.  132. 
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If  one  part  of  quinine  in  5000 ;  and  in  a  solution  containing  not 
OR  than  ixr^TTv  of  quinine,  if  bromine  is  used  instead  of  chlorine.^ 

The  bitter  taste  of  quinine  is  not  ap]>reciuble  in  solutions  containing 
H  than  one  i)art  in  100,000.  The  blue  fluorescence  displayed  by  a 
htiou  of  quinine  in  dilute  sulphuric  acid,  is  observable  in  solutions 
BtAiniug  much  less  than  one  part  in  200,000  of  water ;  yet  it  is  not 
ftrent  in  very  strong  solutions. 

Besides  the  cmmon  ;/ie(/icina/ sulphate,  2  C*IPX«0*+SIP0*+8IP0, 
linine  fonus  two  other  crystallizable  sulphates,  namely,  the  so-called 
Ura/  or  soluble  sulphate  of  jiharmacy,  C"H**N«0»  +  SII'O*  +  TITO, 
d  a  third  having  the  composition,  C"II»*N*0*  +  2  SH«0*  +  7H*0. 

Herajiath  showed  in  1852  that  quinine  forms  with  sulphuric  acid  and 
line  a  peculiar  compound,  lodo-sulphatr  of  Quinine,  having  the  com- 
lition  4  (C»II**N*0«)  +  3  (IPSO*)  4-  G  I  +  3  IPO.  As  this  substance 
nessos  optical  properties  analogous  to  those  of  tourmaline,  it  was 
Ded  by  Haidinger,  Heraimthite.  It  may  be  easily  obtained  by  dis- 
ning  sulphate  of  quinine  in  10  parts  of  weak  spirit  of  wine  con- 
■ing  5  [>er  cent  of  sulphuric  acid,  and  adding  an  alcoholic  solution  of 
iiiie  until  a  black  precipitate  is  no  longer  formed.  This  precipitate  is 
Elected  on  a  filter  and  washed  with  alcohol ;  then  dissolvetl  in  boiling 
lit  of  wine  and  allowed  to  crystallize.  The  tabular  (•r)'stals  thus 
Kuned,  are  extremely  remarkable  on  account  of  their  dichroism  and 
liming  powi»r,as  well  as  for  their  sparing  solubility,  since  they  nujuire 
W  parts  of  boiling  water  for  solution ;  the  latter  jiroperty  may  l>e 
liied  for  se{>arating  quinine  from  the  other  cinchona  alkaloids  and 
immting  its  (quantity. 

2-  Quitiiilini'  {Conquiniiu  of  Hesse) — forms  crjstals  having  the  com- 
ition,  C'^H'^X^O"  +  2H"0;  the  anhydrous  alkaloid  melts  at  1G8  C, 
I  requires  about  30  parts  of  ether  for  solutioiL  Its  solutions  are 
Migly  dcxtrogyre;  it  agrees  with  (quinine  as  ruj^ards  bitterness. 
MScence  and  the  thalleioquin  test,  and  forms  a  neutral  and  an  acid 
phate  The  most  striking  character  of  ((uinidine  is  afforded  by  its 
Iriodato,  the  crjstals  of  which  require  for  solution  at  15  C..  12r»0 
ki  of  water  or  110  parts  of  alcohol  sp.  gr.  -834.  Quinidine  may 
irfore  be  separated  fi*ora  the  other  alkaloids  of  bark,  by  a  solution  of 
de  of  |iota.ssium  which  will  pi*ecii>itate  the  hydriodate.  According 
[esse  (1873),  quinitline  is  further  chanicterizcd  by  the  fact  that  its 
liate  is  soluble  in  20  jiarts  of  chloroform  at  IT)  (/..  the  sidphatcs  of 
other  cinchona-alkaloids  buing  far  less  soluble  in  that  liquid.  The 
mou  inetlicinal  sulphate  of  quinine,  r.y.,  requir^»s  for  solution  1(K»0 
■  of  chloroform. 

I.  0.\n*'Jionin*, — This  alkaloid  ft»rms  crystals  which  are  always 
fdrous  :  they  fuse  at  257  C,  and  rtHjuirt*  about  4oo  pails  of  etlu*r 
lljtj  of  si»irit  of  wine  for  soluticm.  Cinchonine  further  differs  from 
ine  hy  its  dextro^yre  power,  its  want  of  fluorescence,  and  its  nnii- 
P|»cibility  to  the  thalleioquin  test.  Its  hydriodate  is  readily  soluble 
■ter,  and  still  more  so  in  alcohol  whether  dilute  or  sti\uig. 

;.  Cinrhonidinr — forms  anhydrous  crj'stals  melting  at  20tiC.,  soluble 
^  parts  of  ether,  or  20  of  spirit  of  wine,  then  affording  levogyre 

*  Harm,  Journ.,  Mrty  11,  1672.  901. 
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liquids,  devoid  of  fluorescence/  and  not  acquiring  a  green  colour  (thaU 
quin)  by  means  of  chlorine  water  and  ammonia.  Hydrochlonte 
cinchonidine  forms  pyramidal  crystals  of  the  monoclinic  system,  i« 
different  from  the  hydrochlorates  of  the  allied  alkaloids. 

5.  Quinamine. — The  crystals  are  anhydrous,  fuse  at  172**C.,aiidfc 
at  a  temp,  of  20°,  with  32  parts  of  ether  or  100  parts  of  spirit  of  li 
a  dextrogyre  solution.  Quinamine  is  even  to  some  extent  solubk 
boiling  water,  and  abundantly  in  boiling  ether,  benzol,  or  petrole 
ether.  The  solutions  of  quinamine  do  not  stand  the  thalleioqain  ti 
nor  do  they  display  fluorescence ;  in  acid  solution,  the  alkaloid  is  lit 
to  be  transformed  into  an  amorphous  state.  Quinamine  moistened  f 
concentrated  nitric  acid,  assumes  like  paytine,  a  yellow  coloration, 
hydriodate  is  readily  soluble  in  boiling  water,  but  very  sparingly  inc 
water,  especially  in  presence  of  iodide  of  potassium,  in  which  respee 
is  allied  to  quinidine  as  well  as  to  paytine. 

The  more  important  properties  of  the  Cinchona-alkaloids  mij 
summarized  as  foUows : — 

a.  Hydratcd  crystals  are  fonned^by    .     .     .     Qiiininc,  QuiDidine,  (Paytine). 
No  hydratcd  crystals  by Cinchonine,  Cinchonidine,  Qninimm 

b   AbundatUlv  soluble  in  ether  \  Q^^^"^®*  Quinidine,  Quinamine,  (?9fk 

D.  Aourummiy  soiuDie  in  einer     .     .     .     .  j      ^^^^  ^^^  amorphous  alkaloids. 

Sparingly  soluble  in  ether Cinchonidine. 

Almost  insolullc  in  ether Cinchonine. 

c.  Lcvwjyrc  solutions  afforde<l  by  ...     .     Quinidine,  Cinchonidine,  (Paytinel 

Dcxtrog,jrc  soUxtionahy (  Cinchonine    Quinidiae,  Qmi.«i.iii^  i 

^•^  ''  (      the  amorx)hous  aikaloida. 

d.  Tballeio([uiu  is  formed  by ^^>uiiiine,  Quinidine,  and  also  bv  Qnuiid 

Thallcicuin  cannot  be  obtained  fron.     .  \  ''"^^^^^^^I^^^Z^;^'' '^'"'^•' 

e.  Fluorescence  is  displayed  by  solutions  of    Quinine,  (>uinidine. 

No  fluorescence  iu  solutions  of  pure  .     .     Cinchoniue,  Cinchonidine,  QuLDaiiii£& 

Proportion  of  Alkaloids  in  Cinchona  Barks — This  is  liaU* 
very  great  variution.  We  know  from  the  experiments  of  Hesse  (18 
that  the  bark  of  C.  pubrscens  Vahl  is  sometimes  devoid  of  alkak 
Similar  observations  made  near  Bogota  upon  C,  Pitaycnsis  Wedd, 
corj/mbosa  Karst.,  and  6'.  lancifolia  Mutis,  are  due  to  Karsten.  He  is 
tallied  ^  that  barks  of  cue  district  were  sometimes  devoid  of  quia 
while  those  of  the  same  species  from  a  neighbouring  locality,  jid 
o\  to  4^  per  cent,  of  sulphate  of  quinine. 

Another  striking  example  is  furnished  by  De  Vry  **  in  his  examini 
of  quills  of  C.  officinalis  grown  at  Ootacaniund,  which  he  found  lo^ 
in  percentage  of  alkaloids,  from   11-lMj   (of  which  1)*1  per  cent 
quinine)  down  to  less  than  1  per  cent. 

Among  the  innumerable  published  analyses  of  cinchona  bark  J 
are  a  great  number  showing  but  a  very  small  percentage  of  the  a 
principles,  of  which  quinine,  the  most  valuable  of  all,  is  not  id 
altogether   wanting.     The   highest  yield   on   the   other   hand  hiti 

^  Do  Vry  maintains  that  cinchonidine  is  ^  Die   nud.   Chinarhuien  Xfu-fJrjM 

not  totally  drvoid  o(  ([noTvacQiniv.  17.  20.  39. 

'^  Bcrichtc  drr  ikiUxJun  chcin.  Ocsclhch,,  •  J'h'U'in.  Juum,  Sept,  6  1S73  It- 
Berlin,  1871.  818. 
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\  obtained  by  Broughton^  from  a  bark  grown  at  Ootacamund. 

ordcd  not  less  than  13^  per  cent,  of  alkaloids,  among  which 

predominant. 

facts  just  mentioned,  show  tliat  it  is  impossible  to  state  even 

y  any  constant  i>ercentage  of  alkaloids  in  any  given  bark. 

*ever  say  that  good  Flat  Calwitfa  Bark,  as  oflered  in  the 

r  pharmaceutical  preparations,  contains  at  least  5  to  G  per 

inc. 

ytni  or  Lora  Hark,  the  Cortex  Chiclwncc  pallid(r  of  ])harmacy, 

\  to  say  the  least  very  uncertain.     On  its  first  introduction 

centurv.  when  it  was  taken  fi-om  the  trunks  and  lanre 
full-gn)wn  trees,  it  was  doubtless  an  excellent  medicinal 
lie  same  cannot  be  said  of  nmch  of  that  now  found  in 
hich  is  to  a  large  extent  collecteil  from  very  young  wood.* 
Crown  Hark  produced  in  India  is  however  of  extraordinary 
J  j^hown  by  the  recent  experiments  of  De  Vry.^ 
[I  Bark,  the  thick  flat  sort  contains  only  3  to  4  per  cent, 
but  a  large  amount  of  colouring  matter.     The  quill  Red 

Indian  plantations  is  a  much  better  drug,  some  of  it 
)  10  per  cent,  of  alkaloids,  more  than  a  third  of  which  is 
\  fourth  cinchonidine,  the  remainder  being  cinchonine  and 

tion  in  the  amount  of  alkaloids  ivlates  not  merely  to  their 
ige,  but  also  to  the  proportion  which  one  bears  to  another, 
cinchonine  are  of  the  most  fre([uent  occurrence;  cinchoni- 
sual,  while  quinidine  is  still  less  frequently  met  with  and 
L^e  amount.  The  experiments  performed  in  India*  have 
rn,  that  external  influences  contribute  in  an  important 
le  formation  of  this  or  that  alkaloid ;  and  it  may  even  be 
:he  cultivators  of  cinchona  will  discover  methods  of  ))ro- 
ormation  of  quinine  and  of  reducing,  if  not  of  excluding, 
.»ss  valuable  alkaloids. 

nciples  of  Cinchona  Barks — (.*ouut  Claude  de  la  Garaye  ^ 
!(>)  a  crystalline  siilt  deposited  in  extract  of  cinchona  bark, 
ra?*  known  for  some  time  in  France  as  &l  esuentid  de  la 
rmbstiidt  at  Berlin  (178r»)  showed  it  to  be  a  salt  of  calcium, 
y  of  whose  acid  was  pointed  out  in  1790  by  C.  A.  Hoffmann,^ 
n*  of  licer  in  Hanover,  who  terme<l  it  Chimisdure,  The 
of  this  substance,  which  is  the  Kinic  Acid  of  English 
s  ascertained  by  Liebig  to  be  C'lP^^     The  acid  forms 

crystals,  fusible  at  ItU^  C.,  of  a  strong  and  pure  acid  taste, 
o  j>arts  of  water,  also  in  spirit  of  wine,  but  liardly  in  ether. 
5  an*  lovog>'re.  Kinic  acid  apjwars  to  be  present  in  every 
ilso  to  occur  in  Kirks  of  allied  genera;  and  in  fact  to  lie 

wide  di.'^tribution  in  the  vegetable  kingdom."  By  heating 
',  interesting  derivatives  are  obtained ;  thus,  by  means  of  per- 
iganese  and  sulphuric  acid,  we  get  yellow  crystals  of  Kinanc 

-    *' K'lJtf    I  mi  in    Chi,t,}nnut  '   /'A*ir//i.  ,/«>ur«.  St'J.t.  C,  1S73.  1S4. 

>2  :    Yfarb>H>k  of  rhnnwy,  *  Hlue  lUnjIk,  1870.  lltJ.  Ibi*.  1»05. 

*  Chimir  hifdrauliqiu,  I'ttii*.  174t>.  114. 

■  uu])ics  and  olMcrvutious  "  OeH'-n  Chtm.  Jnualt »,  17iH>,  iL  .114-317. 

UT.  (1855)  61-63.  ^  Giuflin.  Chtmutrtf,  xvi.  (1^4)  222. 
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or  ^tTwwe,  C^H*0^ — a  reaction  which  may  be  used  for  ascedaimi 
presence  of  kinic  acid.  Kinic  acid  is  devoid  of  any  noteworthy  pi 
logical  action. 

Cincho'tannic  Acid — is  precipitated  from  a  decoction  of  barkbyu 
of  lead,  after  the  decoction  has  been  freed  from  cinchona-red  bymei 
magnesia.  The  cincho-tannate  of  lead  decomposed  by  stdphm 
hydrogen,  and  the  solution  cautiously  evaporated  in  vacuo,  yidd 
acid  as  an  amorphous,  hygroscopic  substance,  readily  soluble  in  i 
alcohol,  or  ether.  The  solutions,  especially  in  presence  of  an  alU 
quickly  decomposed,  a  red  flocculent  matter,  CincJuma-red,  being 
duced.  Solutions  of  cincho-tannic  acid  assume  a  greenish  cdo 
addition  of  a  ferric  salt.  By  destructive  distillation,  cincho-tanBk 
affords  pyrocatechin. 

Quinovic  (or  Chinomc)  Add,  C^H^O*,  crystallizes  in  hea 
scales  which  are  tasteless,  sparingly  soluble  in  cold  alcohol,  moie  p 
in  boiling  alcohol,  but  not  dissolved  by  water,  ether,  or  chlorofon 
occurs  in  cinchona  barks,  and  has  been  met  with  by  Sembold  (181 
the  rhizome  of  Potcntilla  Tormentilla  Sibth. 

Other  Constituents  of  Cinchona  Barks — Quinovic  acid  is  i 
panied  by  Quinovin  (or  Chinovin),  C^^H^O®,  an  amorphous  bitta 
stance,  first  obtained  (1821)  by  Pelletier  and  Caventou  under  tbe 
of  Kinic  Acid,  from  China  nova^  in  which  it  occurs  combined  with 
Quinovin  in  alcoholic  solution,  was  shown  in  1859  by  Hlasiwetz, 
resolved  by  means  of  hydrochloric  gas  into  quinovic  acid,  C**H*0 
an  uncrystallizable  sugar,  Mannitaa,  C^ff^O^  with  subtraction  of 
The  formation  of  quinovic  acid  takes  place  more  easily,  if  qoino 
placed  in  contact  with  sodium  amalgam  and  spirit  of  wine,  whei 
12  hours,  mannitan  and  quiuovate  of  sodium  are  formed  (Rochleder, '. 

Quinovin,  although  an  indifferent  substance,  may  be  removes 
cinchona  barks  by  weak  caustic  soda,  fi*om  which  it  is  precipiU^ 
hydrocliloric  acid,  together  with  quinovic  acid  and  cinchona-red 
of  lime  then  dissolves  quinovin  and  quinovic  acid,  but  not  tl 
substance.  Quinovic  acid  and  quinovin  again  precipitated  by  ai 
may  be  separated  by  chloroform  in  which  the  latter  only  is  soluble 

Quinovin  dissolves  in  boiling  water,  and  more  abundantly  in  ^ 
wine ;  its  solutions,  as  well  as  those  of  quinovic  acid,  are  dexti 
Quinovin  seems  to  be  a  constant  constituent  of  almost  every  part 
cinchonas  and  the  allied  Cinchonccc,  although  the  amount  of  it  in 
does  not  apparently  exceed  2  per  cent.  It  is  accompanied  by  qu 
acid:  both  substances  are  stated  to  have  tonic  properties. 

Cinchona-red,  an  amorphous  substance  to  which  the  red  1 
cinchona  barks  is  due,  is  produced  as  shown  by  Eembold  (1867), 
cincho-tannic  acid  is  boiled  with  dilute  sulphuric  acid,  sugar 
formed  at  the  same  time.  By  fusing  cinchona-red  with  potash, 
catechuic  acid,  C"^H^O*,  is  produced.  Cinchona-red  is  sparingly  s 
in  alcohol,  abundantly  in  alkaline  solutions,  but  neither  in  water 
ether.  Thick  Ked  Bark  in  which  it  is  abundant,  affords  it  to  the 
of  over  10  per  cent. 

The   Cinchona  barks  yield  but  a  scanty  percentage  of  as 

*  The  bark  of  Bur.na  magnifoUa  "Wcdd. ,      used  to  appear  occasionally  in  the 
a  tree  with  fragrant  flowers  and  magnificent      market, 
foliage,    yielding  a  worthless   bark  which 
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«A\nj?  3  per  cent.,  a  fact  well  accordinj^  with  the  small  amount  they 
item  of  oxalate  of  calcium. 

Estimation  of  the  Alkaloids  in  Cinchona  Bark — The  mici*o5;cope 
U  enaMi?  u.-*.  as  already  shown,  to  «ascertaiu  wliother  a  given  bark  is 
rived  from  i'inchona,  but  it  can  furnish  no  exact  information  as  to  the 
bud  value  of  such  bark  as  a  drug. 

Yet  there  is  a  very  simple  test  by  which  the  presence  of  a  cinchona- 
aloid  may  Ini  demonstrated.  These  alkaloids  heated  in  a  glass  tube 
tbe  presence  of  a  volatile  acid  or  of  substances  capable  of  producing 
rolatile  aciil,  evolve  heavy  vajx)urs  of  a  l^eautiful  crimson  colour, 
oy  Ijark,  even  the  smallest  fragment,  containing  traces  of  a  cinchona- 
aloid  aft'onls  these  red  vapours,  as  was  shown  in  1858  by  (irahe  of 
nn.  On  the  other  hand  the  reaction  fails  with  all  other  Imrks,  and 
n  with  tnie  cinchona  barks  which  are  destitute  of  alkaloid. 
But  to  ascertain  the  real  value  of  a  cinchona  bark,  a  quantitative 
mttion  of  the  alkaloids  is  necessar>'.  A  gornl  process  for  this  opera- 
i  ha.«  lately  Iwen  given  by  De  Vry.^  It  is  as  follows :— Mix  20 
nmes  of  powdered  bark,  dried  at  lOO'^C,  with  milk  of  lime  (5  grm. 
oed  lime  to  M  grm.  water),  dry  the  mixture  slowly,  and  then  boil  it 
i  20<»  cubic  centimetres  of  strong  alcohol.  l*our  the  liquid  on  to  a 
ill  filter,  and  afterwards  the  residual  bark  and  lime  mixed  with  10i> 
.cent,  more  alcohol.  Wash  the  iH»wder  on  the  filter  with  100  cub.  cent. 
ipirit.  Fnun  the  mixed  liiiuids,  now  nearly  400  cub.  cent.,  se]Kirate 
sulphate  of  calcium  by  a  few  droi)s  of  weak  sulphuric  acid.  Filter, 
ill  off  the  .spirit  and  ]K>ur  into  a  capsule  the  residual  liquid,—  to  which 
the  distilled  spirit  and  the  water  with  which  the  distilling  apparatus 
been  ringed  out.  liCt  the  caj)sule  be  now  heated  on  a  water-bath 
fl  all  thf  spirit  shall  have  been  expelled  ;  and  let  the  remaining  liqu(»r 
ch  contains  all  the  alkaloids  in  the  form  of  acid  sulphates,  be  fdtered. 
ft  will  ntnain  on  the  filter  quinj)vic  acid  and  fatty  substances,  which 
It  be  washed  with  slightly  acidulated  water.  The  filtrate  and  washings 
leed  to  al»out  50  cub.  cent.,  should  In?  treated  while  still  warm  with 
itic  soda  in  slight  excess.-  The  precipitate  should  be  washed  with 
smallest  qiuintity  of  water,  pressed  between  folds  of  blotting  paper. 
oved  therefrom  and  dried.  Tlie  weight  multiplied  by  5  will  indicate 
percentage  of  viiittl  alkaloids  in  the  bark. 

To  separate  the  alkaloids  from  each  other,  treat  the  powdered  mass 
\  ten  times  its  weight  of  ether.  This  will  resolve  it  into  two  portions, 
i)  insolvhir  in  ether,  (b)  soluble  in  ether, 

a;.  This  should  be  converte<l  into  neutral  sulphates,  and  to  the 
tion  there  should  l»e  added  iodide  of  (>otassium,  which  will  separate 
idin€.  After  removal  of  the  latter  (if  present),  add  solution  of  tar- 
f  of  jK^tassium  and  sodium,  which  will  throw  down  in  a  crystalline 
.  tartrate  of  rinchoniiiim' ;  from  the  mother-liqnor,  ('//ir/K'/nw*  may 
recipitated  by  caustic  soda. 

b\  The  ether  having  lieen  evaj»orated,  the  residue  is  to  be  tlissolved 
n  times  its  weight  i»f  weak  spirit  of  wine  (0*t>ir>)  at  lo'C,  to  which 

imrm,  y'l/rit.,  Stpt.  27,  1878.  241.  prfcijiitato  the  lattor  with  a  good  mo-k-  *.>! 

f  Vrr  h^<  nrrntly  pointed  ont  that  ranMu*  lye.  decanting  it  otf  fmin  the  i>rrci- 

wi  filtrate  may  I  on  tain  a  IittliM|uinovic  i>itate,   and,  thiu  add  water   to   the   latter 

r  ao  anied  milwtancc,  occom|wnying  t>cfore  throwing  it  on  to  a  tiltcr. 
udwi*.     To  get  rid  of  thin,  he  would 
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dilute' sulphuric  acid  {^  of  the  volume  of  the  spirit)  has  been  ad 
The  solution  should  be  filtered,  gently  wanned,  and  tincture  of  ia 
added  so  long  as  herapathite  (p.  323)  is  formed.  Of  this  compoi 
100  parts  dried  at  100° C,  contain  565  parts  of  Quinine. 

After  adding  a  few  drops  of  sulphurous  acid,  the  alcohol  should 
be  evaporated  from  the  fluid  from  which  the  crystals  of  herapathite  1 
been  removed,  and  caustic  lye  added,  by  which  the  amorphous  alkal 
will  be  precipitated,  including  quinamine  if  present. 

Uses — Cinchona  bark  enjoys  the  reputation  of  being  a  most  valiu 
remedy  in  fevers.  But  the  uncertainty  of  its  composition  and  its 
convenient  bulk  render  it  a  far  less  eligible  form  of  medicine  than 
alkaloids  themselves.  It  is  nevertheless  much  used  as  a  general  tc 
in  various  pharmaceutical  preparations. 

As  to  the  alkaloids,  the  only  one  which  is  in  general  use  is  ^um 
The  neglect  of  the  others  is  a  regrettable  waste,  which  the  result  of  lec 
investigations  ought  to  obviate.  In  the  year  1866,  the  Madras  G<w 
ment  appointed  a  Medical  Commission  to  test  the  respective  eflScac] 
the  treatment  of  fever,  of  Quinine,  Quinidine,  Cinchonine  and  ( 
chonidine.  Of  the  sulphates  of  these  alkaloids,  a  due  supply,  spedi 
prepared  under  Mr.  Howard's  superintendence,  was  placed  at  the « 
posal  of  the  Commission.  From  the  report^  it  appears  that  the  mm 
of  cases  of  paroxysmal  malarious  fevers  treated,  was  2472, — nui 
846  with  Quinine,  664  with  Quinidine,  569  with  Cinchonine,  and* 
with  Cinchonidine.  Of  these  2472  cases,  2445  were  cured,  and  27fri 
The  difference  in  remedial  value  of  the  four  alkaloids,  as  deduced  f 
these  experiments,  may  be  thus  stated : — 

Quinidine — ratio  of  failure  per  1000  cases  treated    (5 
Quinine  „  „  ,,  7 

Cinchonidine       ,,  ,,  ,,  10 

Cinchonine  ,,  ,,  „  23 

The   Indian   Government,  acting   on   tlie   recommendation  of 
Howard,  has  officially  advised  (Dec.  16, 1873)  the  more  free  use  in  1 
of  cinchona  alkaloids  other  than  quinine,  and  especially  of  s^dphw 
cinchonidine,  which  is  procurable  in  abundance  from  Red  Bark.- 
nidine  cm  the  other  hand,  which  has  proved  the  most  valuable  of  a 
only  obtainable  from  a  few  barks  and  in  very  limited  amount. 

Adulteration — There  is  not  now  any  frequent  importation  of  qw 
cinchona  barks,  but  the  substitution  of  bad  varieties  for  good  is  suffici( 
common.  To  discriminate  these  in  a  positive  manner  by  ascertai 
the  percentage  of  quinine,  which  is  the  chief  criterion  of  value,  rw 
must  be  had  to  chemical  analysis,  a  method  of  performint^  whicl 
been  described. 

Modern  V^orks  relating  to  Cinchona. 

The  following  enumeration  has  been  drawn  up  for  the  sake  of 
desiring  more  ample  information  than  is  contained  in  the  for^ 
pages,  but  it  has  no  i)retension  to  be  a  complete  list  of  all  puhlicj 
that  have  lately  appeared  on  the  subject. 

^  Blue  Rook— AVv/  Indur  Ch\n4:hnnn  (Jul-  -  We  lioar  (April  1874)  that  the  C 

tivationy   1870.    pp.    156-172. — Tlie   report       mrnt  has  lately  pun'ha.sed   bv  tend 
contains   very    interesting    and    important       twcin  30()  an<l  400  lb.  of  ciuchoniilin 
medical  details.     See  also  Dougall  in  Edinb, 
Med.  Journ.  Sept.  1873. 
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R  (Otto).  ChinaHnden  der  plutrmakognostiachen  Samndung  211  Berlin. 
Berlin,  186r»,  4°.  48  pages  and  10  plates  showing  the  microscopic 
itmcture  of  barks. 

tjcen  (Heinrich  von),  Morwffraphlc  dcr  China.     Hamburg,  1826,  4'. 
348  pages  and  7  coloured  plates  representing  the  following  barks  : — 
China  rubra,  Iliianuco,  Calisaya,  flava,  Huamalies,  Loxa,  Jaen.     An 
exhaustive  work  for  its  perio<l  in  every  direction. 
■e-books — East  India  (ChinrJiona  Plant).     Folio. 

•  Copffof  CorrfHpondeni'.e  relating  to  the  introflnction  of  tlw  Chineliona 

Plant  into  India,  and  to  proceedings  nnxnertcd  with  if  a  cuHivation, 
from  March   1852  to  March  1803.     Onlered  by  tlie  House  of 
Commons  to  be  printe<l.  20  March,  lSi;:'».     272  pages. 
Contains   corresi>ondence  of  Koyle.  Markliam,  Spnice,   Pritchett, 
CnsB,  Mclvor,  Anderson  and  others,  illustrated  by  5  nitii)s.  • 

•  Ccpy    of  further    Correspondence    relating   to   the   introduction  of 

the    Chinchonn  Plant  into  India,  and  to  proceedings  connected 

mth  its  cultivation,  from  April  1803  to  April  18r»0.     Onlei*ed 

by  the  House  of  Commons  to  be  i)rinted,  18  June,  18CG.    37l» 

pages. 

Contains  Monthlv  Keports  of  the  plantations  on  the  Neilgherrv 

lEDs;  Annual  Reports  for  1863-04.  1864-65,  with  details  of  method 

■f  propagation  and  cultivation,  barking,  mossing,  attacks  of  inserts, 

kutrated  by  wo«)dcuts  and  4  plates;   report  of  Cross's  journey  to 

Kftifo,  with  map;  Cinchona  cultivation  in  Wynaad.  Coorg,  the  Pidney 

toDi  and  Travancore,  with   map  ;  in  1>ritish   Sikkim,  the   Kangra 

^•Dqr  (Punjab),  the  lk)mbay  Presidency,  and  Ceylon. 

•  Ow  ^/  ^^f  Ciprrcspondenee  between  the  Secretary  of  State  for  India 

anti  the  Govemor-General,  and  the  Gorcrnors  of  Madras  and 
Bombay,  relating  to  the  cultivation  of  CJiinchona  Plants,  from 
April  1860  to  April  1870.     (.)rdered  by  the  House  of  Commons 
to  be  i>rinted.  9  August.  1870. 
Contains  reports  on  the  Neilgherry  an<l  other  plantations,  with 
■u>;  appointment  of  Mr.  Broughton  as  analNiical  chemist,  his  re]»orts 
M  analyses;  reports  on  the  relative  ellicacy  of  the  seveml  cinchona 
ftaloids,  on  cinchona  cultivation  at  Darjiling  and  in  British  lUirma. 
bndre   fAugustin   Pierre)    et   l^ouchardat  (Apollinain\\    Quinologie. 
Pluis.  1854,  4  .  48  pages,  and  23  good  coloured  j>lates  exhibiting  all 
the  barks  then  met  with  in  commerce. 

kom  (K.  W*.  van).  Die  Chinacultur  an/  Jtna.  Leipzig.  186l>,  Til 
ptges.  An  account  of  the  management  of  the  Dutch  plantations. 
nid  (John  Eliot),  III u.*it rations  of  the  yvcva  Quimdogia  of  Pavna. 
I^^ndon,  1802.  folio,  103  pages  and  *»0  beautiful  coloured  plates. — 
Figures  of  Cinchona  mostly  taken  from  Pavon's  siwcimens  in  the 
herbarium  of  Madrid,  and  3  jdatt^s  n^jirescnting  the  stnictun*  t>t' 
HTeral  barks. 

nrd  (John  Viioi),  Quinohgy  of  the  E  >t  Indiaii  Plantation^^.  I»ndt»n. 
1869,  folio  X.  and 43 pages,  with  3 coloured  ]>lates  exhibiting stnutunil 
pecaliarities  of  the  barks  of  cultivatetl  iJinchimo', 
iten  (Hermann^,  Die  mcdicinisfhcn  Chinnrinden  Neu-Granada's. 
Berlin,  18r»8,  8  .  71  pages,  and  2  plates  showing  mici-oscopio  struclun» 
>f  a  few  barks.  An  English  translation  pn»pared  ini<ler  the  >uihm- 
rision  of  Mr.  Markham,  has  been  printcil  1>y  the  India  Oftice.  under 
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the  title  of  Notes  on  the  Medicinal  Cinchona  Barks  of  New  Gnu 
h/  IT.  Karsten,  1861.     The  plates  have  not  been  reproduced. 

Karsten  (Hermann),  Flora*  Columlia:  tci^arumque  adjac^ntinm  irpeeim 
selecia,  Berolini,  1858,  folio.  Beautiful  coloured  figures  of  viiki 
plants  including  Cinchona,  under  which  name  are  several  sped 
usually  referred  to  other  genera.  Only  the  first  3  parts  have  be 
published. 

Markham  (Clements  Eobert),  Th^  Chinchona  Species  of  New  Gnam 
containing  tJie  botanical  descriptions  of  the  species  examind 
Drs,  MiUk  and  Karsten;  with  some  account  of  those  hotanitU,ii 
of  the  results  of  their  lahonrs.  London,  1867,  8"*.  139  pages  s 
5  plates.  The  plates  are  not  coloured,  yet  are  good  reduced  copies 
those  contained  in  Karsten*s  Florm  Columbia;  they  lepreseBtt 
following: — Cinchona  conjmhosa,  C  Triamc,  C.  lancifolia,  Cm 
folia,  C.  Tucujensis, 

Miquel  (Friedrich  Anton  Wilhelm),  Be  Cinchonas  speciebus  qnihuk 
adject  is  iis  qiur.  in  Java  coluntiir.     Commentatio  ex  AnnaHbusMt 
Botanici    Liigduno-Batavi  exscnpta.     Amstelodami,    1869,  41 
pages. 

Phoebus  (Philipp),  Die  Delondre-BouchardaVschen  China-Rinden,  G 
sen,  1864,  8°.  75  pages  and  a  table.  Tlie  author  gives  a  desciql 
without  figures,  of  the  microscopic  structure  of  the  tjrpe-speda 
figured  in  Delondre  and  Bouchardat's  Qainologie, 

Planchon  (Gustavo),  Dcs  Quinq^iinas,    Paris  et  Montpellier,  186i 
150  pages.     A  description  of  the  cinchonas  and  their  barka. 
English  translation  has  been  issued  under  tlie  superintendence  of 
Markham  by  the  India  Office,  under  the  title  of  Peruvian  B«fi 
Gustavc  Planchon.  London,  printed  by  Eyre  and  Spottiswoode.  li 

Soubeir«an  (J.  Leon)  et  Delondre  (Augustin),  De  V  introduction  C 
VaccUmntation  des  Cinchonas  dans  le^'i  Indes  n*^erlnndaiscs  d  dnh 
Tndes  hritanni(jHcs.     Paris,  18(.)8,  8".  165  pages. 

Triana  (Jose),  Nourcllcii  ^fadcs  snr  Ics  Quinqv.inas.  Paris.  1870.  f 
80  pages  and  33  plates.  An  interesting  account  of  the  lal>oiu 
Mutis,  illustrated  by  uncoloiired  coj)ies  of  some  of  the  dn\« 
prepared  by  him  in  ilhistration  of  his  unpublished  QninohyT" 
Bogotdy  especially  of  the  several  varieties  of  Cinchona  Inncin 
also  an  enumeration  and  short  descriptions  of  all  the  sj)ecie 
Cinclwaa,  and  of  New  Granadian  plants  (chiefly  Cascarilhn  foni 
placed  in  that  genus. 

Vogl  (August),    Chinarindcn  des    Wiener  Oros'^handels  imd  der  Vf 
Sainmliinfini.      Wien,    18G7,   8°.    134   pages,    no    figures.     A 
exliauslive  description  of  the  microscopic  stnicture    of  the  1 
occurring  in  the  Vienna  market,  or  preserved  in  the  niusenn 
tliat  city. 

Woddell  (Hugh  Algernon),  Hisiolrc  nafmrllc  dts  Qiduquinas,  t^n  » 
(jraphie  du  f/cnrc  (-inchona,  suivv'  d'v.ne  description  du  qeurr 
cariUa  et  dr  qiirlques  autirs  plantes  dc  la  menu  iribn.  Paris.  \ 
folio,  108  i>ages,  33  ]>lates,  and  map.  Excellent  uncolouivd  tij 
of  Cinchona  and  some  allied  genera,  and  beautiful  coloured  drai 
of  the  officinal  barks.  Plate  L  exhibits  the  anatomical  stnictu 
the  plant ;  l*late  II.  that  of  the  bark. 

Weddell  (Hugh  Algernon),  Notes  snr  les  Quinquinas,  cxtrait  dcs  Ar^ 
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sweetish  taste  and  abounds  in  sugar ;  ^  its  decoction  is  not 
Ine  by  iodine,  nor  is  any  starch  to  be  detected  by  means  of 
»pe.    The  drug  occasionaUy  appears  in  the  London  market. 

il  Striated  Ipecacuanha — This  drug  in  outward  appearance 
mbles  the  preceding,  but  is  usually  of  smaller  size, — sometimes 
ler  and  in  short  pieces  tapering  towards  cither  end  It  also 
eing  brittle,  abounding  in  starch,  and  having  its  woody  column 
ith  numerous  pores,  easily  visible  under  a  lens.  lht)f.  Planchon* 
ho  has  particularly  examined  both  varieties  of  Striated  Ipe- 
s  of  opinion  that  the  dnig  under  notice  may  be  derived  from 
^s  of  Richardsonia. 

Udated  Ipecacuanha  —  The  root  thus  called  is  that  of 
ia  scabra  L,,  a  plant  of  the  same  order  as  Cephatlu,  very 
Brazil,  where  it  grows  in  cultivated  groimd  and  sandy  places, 
ides,  and  even  in  the  less  frequented  streets  of  Rio  de  Janeiro, 
specimens  have  been  forwarded  to  us  by  Mr.  Glaziou  of  Rio 
and  Mr.  J.  Corrca  de  Mello  of  Campinas ;  and  we  have  also 
)le  supply  of  the  plant  cultivated  by  one  of  us  near  London, 
t  in  the  fresh  state  is  pure  white,  but  by  drying  becomes  of 
n-grey.  In  the  Brazilian  specimens,  there  is  a  short  crown 
s  many  as  a  dozen  prostrate  stems;  below  this  there  is 
IS  in  tnie  ipecacuanha,  a  naked  woody  portion,  which  extends 
into  a  thicker  root,  ^^  of  an  inch  in  diameter,  and  six  or 
s  long.  This  part  of  the  root  is  marked  by  deep  fissures  on 
ides,  which  give  it  a  knotty,  sinuous,  or  undulating  outline, 
ittlo,  very  thick  bark,  white  and  farinaceous  within,  surround- 
ig  flexible  slender  woody  column.  The  root  has  an  earthy 
altogether  unlike  that  of  ipecacuanha,  and  a  slightly  sweet 
Etflfords  no  evidence  of  emetine  when  testeil  in  the  manner 
t  p.  3.35. 
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RADIX  VALERIANiE. 

iati  Boot;   F.  Hacinc  dc  Va/triane  ;  G.  Bnldnariinfrzel. 

cal  Origin — Valeriana  officinalis  L,  an  herbaceous  perennial 

in«j  throughout  Europe  from  Spain  to  Iceland,  the  North  Caj>e 

imea,  and  extending  over  Northern  Asia  to  the  coasts  of  Maii- 

ie  plant  is  found  in  plains  and  uplands,  ascending  even  in 

12O0  feet  above  the  sea-level. 

laml,  valerian  is  cultivated  in  many  villages'*  near  Cheslor- 

irbyshire,  the  wild  plant  which  occurs  in  tb.e  neighbourhood 

utticiently  jjlentiful  to  supply  the  demand. 

nont.  New  Hampshire  and  New  York,  as  well  as  in  Holland, 

n  Phnrm.   Jnvrn,    xu    (1870)      ton,   Strctton,  Hi^^hnm,   Shirlund,   IHUIor, 

North  and  Sonth  Win^'tu'M,  and  Krai-kcn- 

Phanti,  xvL  (1872)  404;  xvii.       field.     From  the  prudiin*  of  th«»c  vill^^rj, 

ono  wholesale  dealer  in  Chentei  Held  ubtainetl 

kftboTcr,  Woolley  Moor,  Mor-      in  1872  about  6  tons  (13,440  ir>.)  of  root. 

Z 
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the  plaut  is  grown  to  some  extent.  It  is  propagated  by  separatiiij 
young  plants  which  are  developed  at  the  end  of  runners  emitted 
the  rootstock. 

Tlie  wild  plant,  according  to  the  situation  it  inhabits,  exhibits  se 
divergent  forms.     Among  eight  or  more  varieties  noticed  by  botan 
we  may  especially  distinguisli  a.  wwybr  with  a  comparatively  tall 
and  all  the  leaves  toothed,  and  /3.  minor  ( F".  angMstifolid  Tousch) 
entire  or  slightly  dentate  leaves. 

History — The  plant  which  the  Greeks  and  Romans  called  ♦( 
Phu,  and  which  Dioscorides  and  Pliny  describe  as  a  sort  of  wild  i 
is  usually  held  to  be  some  species  of  valerian.^ 

The  word  Valeriana  is  not  found  in  the  classical  authors.  We 
meet  with  it  in  the  9th  or  10th  century,  at  which  period  and  fof 
afterwards,  it  was  used  as  synonymous  with  Phu  or  Fiu 

Thvis  in  the  writings  of  Isaac  Judaeus*  an  Egyptian  physician, 
died  at  an  advanced  age,  a.d.  932*  occurs  the  following: — "/ui 
valcHaita,  melior  ruhca  d  thmis  et  quw  venit  de  Armenia  et  est  diva 
siiu  complexionc.  .  .  ." 

Constcmtinus  Africanus^  who  ended  his  life  in  1087,  as  a  moi 
Monte  Casino  where  he  taught  medicine,  says — "  Fu,  id  est  vala 
Naturam  hdbet  siciit  spica  nardi.  .  .  ." 

The  word  Valerianc  occurs  in  the  recipes  of  the  Anglo-Saxon  k 
written  as  early  as  the  11th  century.^  Valeriana,  AmantUla  and! 
used  as  synonymous  in  the  Aljyhita,  a  mediaeval  vocabulary  of  the  i 
of  SalemumJ 

Saladinus®  of  Ascoli  in  Italy,  directs  {circa  A.D.  1450)  the  coll 
in  the  month  of  August  of  "  radices  fu  id  est  Valeriana!' 

Valerian  was  anciently  called  in  English  Setirall,  a  name  pr( 
applied  to  Zcdoary ;  and  the  root  was  so  much  valued  for  its  med 
virtues,  that  as  Gerarde^  (lotw)  remarks,  the  i)oorer  classes  in  the 
of  England  esteemed  "  no  hrotltSy i^ottcujc,  or physicall  racats''  to  be 
anytliin^i;  without  it.  Its  odour  now  considered  intolerable,  was  : 
regarded  in  the  lOth  century,  when  it  was  absolutely  the  custom 
the  root  among  clotlies  as  a  perfume  ^^  in  the  same  way  as  those  of 
riantf  Cdtiea  L.  and  the  Himalayan  valerians  are  stiU  used  in  iht 

Some  of  the  names  applied  to  valerian  in  Northern  and  Central  1 
me  remarkable.  Thus  in  Scandinavia  we  find  VelcituUrot,  Vda 
ITaificlrot  (Swedish) ;  Vfiuh'/rod,  Vfndnx>d^  Vnidingsrod  (Xorwe 
and  Vdandmrt  (Danish) — names  all  signifying  Vandals  root}^  Vi 
is  also  called  in  Danish  Uau marks  gros.  Among  the  German-sp 
population  of  Switzerland,  a  similar  word  to  the  last,  nanielv  Tatu 


1  liOg<'l,  T'iitiimcii  Florn  [^si/rtt/i.x's^  l^ii'l 
{Man.  dr  VAanUmU'  Jc  St.  rtkn^hounj). 

-  F.  ojirimi/in  L.  and  nine  other  s}n'cii's, 
ociur  in  ^Vsia  Minor  (T^'hiliateliell'). 

^  Opt,"  Omniity  \a\\!,i\.  151.''»,  caii.  A7k  —  It 
must  Ikj  renienihert'd  that  this  i.s  a  tran.shi- 
tion  {roxn.  the  Arabic.  How  tlie  word  in 
question  stands  in  the  original  we  have  no 
means  of  knowing. 

^  Clioulant,  IlnntW.  il  r  Jiiichrkiunlc  jiir 
di'?  dikrc  Mcdicin,  Leipz.  1841.  3-17. 

*  De  Omnibus  medico  cognitu  iircessariisj 
Ikisil.  1539.  348. 


'•  Lrrchdoms^    irorftntnnui'j  •ntd  ■ 
"/ f'lrhf  Enfflinid,  iii.  (l^fJC)  Ti.  lu*?. 

"  S.   de  Kenzi,    CoUectio  SnUrn. 
(1854)  271-322. 

■   Comix ndium    Aromafar..nt  ,>i, 
14S8. 

'■"  IIcrlKill,  1C36,  107S. 

'"  Turner's   lIoMU,   part    '^   (K 
Langliam,  Garden  of  I/,af(h,  16^. 

"  H.J enssen-Tusoli, Xordisl\P:.i : 
KjobeuLaTD,  1867.  258. 
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>plied  to  valerian.  The  Dcncmanha  mentioned  by  St.  Hildegard,' 
t  A.i>.  IICO,  is  the  same.  These  names  seem  to  {loint  to  some  con- 
ou  with  Northern  Europe  which  we  are  wlioUy  unable  to  explain. 

description — The  valerian  root  of  the  shops  consists  of  an  upright 
>mc  of  the  thickness  of  the  little  finger,  emitting  a  few  short  hori- 
nl  branches,  besides  numerous  slender  rootlets.  The  rhizome  is 
rally  very  shoi-t,  and  is  rendered  still  more  so  by  the  practice  of 
Jig  it  in  order  to  facilitate  drying.  The  rootlets  which  are  gene- 
3  to  4  inches  long,  attain  ^^  of  an  inch  in  diameter,  tapering 
dividing  into  slender  fibres  towards  their  extremities.  They  are 
relied,  very  brittle,  and,  as  well  as  the  rhizome,  of  a  dull,  earthy 
'n.  When  broken  transversely,  they  display  a  dark  epidermis 
ing  part  of  a  thick  white  bark  which  surrounds  a  slender  woody 
lui.  The  interior  of  the  rhizome  is  compact,  firm  and  horny,  but 
1  old  becomes  hollow,  a  portion  of  the  tissue  remaining  however  in 
brm  of  tmns verse  septa. 

"he  drug  lias  a  peculiar,  somewhat  terebintliinous  and  camphor-like 
r,  and  a  bitterish,  aromatic  taste.  The  root  when  just  taken  from 
liuuud  has  no  distinctive  smell,  but  acquires  its  characteristic  odour 
dries. 

Itcroscopic  Structure- — In  the  rhizome  as  well  as  in  the  rootlets, 
ortical  piirt  is  separated  from  the  central  column  by  a  dark  cambial 
;  the  medullary  rays  are  not  distinctly  obvious.  In  old  rootstocks, 
mcbymatous  cells  are  met  with  in  the  cortical  tissue. 
lie  parenchyme  of  the  drug  is  loaded  with  small  starch  granules, 
nisb  grains  of  tannic  matter  and  drops  of  essential  oil. 

Ihemical  Composition — Volatile  oil  is  contained  in  the  drj-  root 
«  extent  of  ^  to  2  jwr  cent.  Thi.s  variation  in  4uantity  is  j>artly 
ined  by  the  influence  of  locality,  a  dry,  stony  soil  yieliling  a  root 
r  in  oil  than  one  that  is  moist  and  fertile.  According  to  Zeller,  the 
•pears  to  be  more  abundant  in  autumn  than  in  spring.  Ihit  Schoon- 
t'  has  shown  that  the  most  important  infiuence  is  the  recent 
tion  of  the  root,  lie  states  that  if  the  root  is  submitted  to  distilla- 
rhile  i>erfectly  fresh,  it  yields  a  neutral  water  and  a  large  (quantity 
KfDtial  oil.  The  latter  has  but  a  very  faint  odour,  but  by  exi)08ure 
•  air  it  slowly  acidifies,  especially  if  a  little  alkali  is  added,  and 
res  a  strong  smell.  Vale r in nir  Arid  \\\\\{:\\  is  thus  formed,  amounts 
per  luille  of  the  fresh  nxjt.  The  driinl  nM>t  yields  a  dbtillate  of 
•d  valerian  odour,  containing  vulerianic  acid,  but  in  proportion  not 
iiu^  4  iK.»r  mille  of  the  root  calculate<l  as  fresli.  Thus,  by  the 
ion  of  dr}*ing,  the  essential  oil  is  oxidized  in  the  root  itself,  and 
hfS  the  acid  and  resinoid  secondary  prnilucts.  r>ouchardat  *  is  of 
n  that  even  the  essential  oil  does  not  exist  in  the  living'  plant,  but 
i  i.s  formed  by  a  reacti<m  similar  to  that  which  takes  place  in  the 
.tlun  of  oil  of  bitter  almonds. 

wxra^  ArK*'nt.  1533.6*2.  »  J*nirn,  «/.■   M/'f'-.-in.-  th   /;n/.r/;.  *,   ISO? 

ptru*  tuie  uf  ihr  rhi/iiiiit's  ainl  ro«iti«  ainl  L'*G3  ;  Witt^t••il^s  I'l*  rf* Ijuhn x^^J,'  i/r /, 

lUf-rtiit   Hiecie*  of  valmnu  hiut  rv-  pr-df.  Pharui.  xviii.  0 '*♦»!•)  "♦*• 

\^n  diwuMpd  by  JonDiiGK  i'hutiu  in  *  Manwl  tl:  Mittiin-  Mftlictii^,  i.  ilb65) 

««  tur  U9  raUriaiUiM,  Paris,  1872,  290. 
ffi  hr  li  bfluatiful  pUtcs. 

z  2 


340  COMPOSITJB. 

Oil  of  valerian  as  obtained  from  the  dried  root,  is  a  mixtm 
valerianic  acid  (about  5  per  cent.),  Valerene  or  Bomeene  C^^IP*  (abw 
per  cent.)  and  70  per  cent,  of  oxygenated  compounds,  partly  ciptalli 
at  0''  C,  and  easily  resinifying.  The  nature  of  these  compounds  hi 
yet  been  distinctly  made  out;  among  them  have  been  found  Fa 
C^H^^O,  and  a  camphor,  C^^H^^O,  identical  with  Bomeol  or  Dryobali 
Camphor.  Valerene  much  resembles  oil  of  turpentine.  The  ow 
sition  of  the  neutral  oil  yielded  by  the  fresh  root  is  doubtless  sinr 
and  ought  to  be  ascertained. 

Valerianic  Acid,  C^H^^O^  was  discovered  in  valerian  root  by  B 
in  1819,  and  more  fully  examined  by  Grote  in  1830.  In  compori 
and  most  of  its  properties,  it  is  the  same  as  the  valerianic  acid  piodi 
by  the  oxidation  of  amylic  alcohol ;  but  in  certain  other  points^  t 
acids  do  not  agree.^ 

After  distillation  of  the  oil,  there  is  found  a  strongly  acid  res 
containing  malic  acid,  resin,  and  sugar, — the  last  capable,  accoidii 
Schoonbroodt,  of  reducing  cupric  oxide. 

Uses — Valerian  is  employed  as  a  stimulant  and  antispasmodic 

Substitute — The  less  aromatic  and  now  disused  root  of  Vakr 
Phu  L.,  consists  of  a  thicker  rhizome  which  lies  in  the  earth  obliqii 
it  is  less  closely  annulated  and  rooted  at  the  bottom  only. 
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RADIX     INULiE. 

Badix  EnulcCy  Radix  Hclenii ;  Elecampane;^  F.  Racine  itAmxit 

G.  Alantivurzd, 

Botanical  Origin — Imda  Heknium  L — This  stately  perennial] 
is  very  widely  distributed,  occurring  scattered  throughout  the  Avho 
central  and  soutliern  Europe,  and  extending  eastward  to  the  Cauc 
Southern  Siberia  and  the  Himalaya.  It  is  found  here  and  there  J 
rently  wild  in  the  south  of  England  and  Ireland,  as  well  as  in  Soul 
Norway  and  in  Finland  (Schlibeler). 

Elecainpane  was  formerly  cultivated  in  gardens  as  a  medicina 
culinary  plant,  and  in  this  manner  has  wandered  to  Xorth  America 
Holland  and  some  parts  of  England  and  Switzerland,  it  is  cultivat 
a  somewhat  larger  scale. 

History — The  plant  was  known  to  the  ancients  as  Celsus,  Colui 
Dioscoridcs,  and  Fliny,  in  whose  time  it  was  used  both  as  a  me^ 
and  a  condiment.  Marcellus  Empiricus  in  the  5th  centurj',  ai 
Isidore  in  the  beginning  of  the  7th,  name  it  as  Imda,  the  latter  a 
— "quam  Alam  rustici  vocant.'*  It  is  frequently  mentioned  i 
Anglo-Saxon  writings  on  medicine,  current  in  England  prior  t 
Xorman  Conquest ;  and  was  generally  well  known  during  the  e 
ages.  Not  only  was  its  root  much  employed  as  a  medicine,  but 
also  candied  and  eaten  as  a  sweetmeat. 

1  Schorlemmcr,   Chemistry  of  the  Carbon  '  A  corruption  of  Ennla  Ca-nfti 

Compowuhf  1874.  pp.  162-105.  latter  word  referring  to  the  gromh 

plant  in  Campania  (Italy). 
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Description — For  pharmaceutical  use,  the  root  is  taken  from  plants 
'  or  three  years  eld ;  when  more  advanced,  it  becomes  too  Moody. 
>  princi{)al  mass  of  tlie  root  is  a  very  thick  short  crown,  dividing 
3w  into  several  fleshy  brunches  of  wliich  tlic  larger  aiv  an  inch  or 
I  in  diameter,  covered  with  a  pale  yellow  bark,  internally  whitish  and 
:y.  The  smaller  roots  are  dried  entire ;  the  lar;:er  are  variously  sliced, 
ich  occasions  them  to  curl  up  irre*^ailarly.  When  dried,  they  are  of 
pht  i^jvy,  brittle,  horny,  smwjth-fractured.  Cut  triiusveracly,  the  young 
t  exhibits  an  indistinct  radiate  structure,  with  a  somewhat  darker 
ibial  zone  separating  the  thick  bark  from  the  woody  nucleus.  Tin? 
Ii  is  not  shiirply  defined,  and  is  often  iK)rous  and  hollow.  In  tht? 
er  roots  the  bark  is  relatively  much  thinner,  and  the  internal  sub- 
ice  is  nearly  uniform.  Klecam])ane  rout  has  a  weak  ai*omatic  odour 
l^estive  of  orris  and  camphor,  and  a  slightly  bitter,  not  unpleasant, 
malic  taste. 

Microscopic  Structure — The  medullary  rays,  both  of  the  woody 
imn  and  the  inner  part  of  the  bark  {rndoj)hl(cutn),  exhibit  large 
Aiu-ducts.  In  the  fresh  root  they  contain  an  aromatic  liquid,  which 
it  dries  deposits  crystals  of  helenin,  probably  derived  from  the 
ntial  oil.  The  parenchymatous  cells  of  the  drug  are  loaded  with 
in  in  the  form  of  splinter-like  fragments,  devoid  of  any  peculiar 
cture. 

Chemical  Composition — It  was  observed  by  I^e  Febvre^  as  early 
.6611,  that  when  the  root  of  elccami>anc  is  subjected  to  distillation 
1  water,  a  colourless  crystallizable  substiince  collects  in  the  head  of 
receiver,  from  which  it  speedily  passes  on  as  the  operation  ])roceeds. 
same  substance  may  also  be  obser\'ed  after  carefully  heatuig  a  thin 
B  of  the  root,  and  it  is  even  found  as  a  natural  elHorescence  on  the 
ace  of  root  that  has  been  long  kept.  It  has  a  faint  odour  and 
natic  taste,  is  fusible  at  72^  C,  and  readily  soluble  in  alcohol,  but 
in  water.  Until  recently  it  has  been  considered  a  distinct  body 
cr  the  name  of  Ifelcnin  ;  •  but  from  the  investi<mtions  of  Kallen;* 
oald  ap{H?ar  to  be  a  compound  of  two  substances,  both  crystallizable, 
one  of  which  he  calls  Ifelcnin  and  the  other  Alantcuinphor,  Kallen 
p»ns  to  his  helenin  the  formula  C'^IPO ;  and  describes  the  substance 
osible  at  11 OC.  and  devoid  of  odour  and  taste.  Alantcamphor  (i.e. 
trnpatu-ntrnphor)  has  probably  the  fommla  C*®1I**^0  ;  it  melts  at 
C,  and  in  taste  and  smell  is  suggestive  of  peppermint.  It  is  very 
kult  entirely  to  remove  helenin  fi-om  alantoamphor,  these  substances 
Bg  soluble  to  nearly  the  same  extent  in  alcohol  or  ether.  13y  dis- 
in^  the  second  of  them  with  pentasulphide  of  phosphorus,  Cymol, 
H'\  was  obtained.  Volatile  oil  api>ears  to  l>e  present  in  elecampane. 
The  substance  most  abundantly  contained  in  elecam{>ane  root  is 
i/in,  discovered  in  it  by  Valentine  Kose  in  1801.  It  has  the  same 
ipositiou  as  starch,  C*^1I**0*^,  but  stands  to  a  certain  extent  in  oppo- 
on  to  that  substance,  which  it  replaces  in  the  root-system  of  Com- 
iUt.  Inulin  has  not  yet  been  detected  with  certainty  in  plants  of  any 
er  tribe. 

Apoticain  onlinaire  du  lioy,  dixtillfttcar  ^  Ginelin,  Chfinintrv,  xvii.  (l$66'i  522. 

■aaoc    4e   m    Migeste — TraiU    dt    la  *  BerUhU     dcr     iHutschcn     VHtmischm 

■k.  Pari!,  i.  (16«0)  875-377.  GesiUteh'/t,  1S74.  15(h;. 
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In  living  plants,  inulin  is  dissolved  in  the  watery  juice,  andoa 
drying  is  deposited  within  the  cells  in  amoi-phous  masses,  whkli  a 
polarized  light  are  inactive,  and  are  not  coloured  by  iodine.  Thete  ue 
various  other  characters,  by  which  inulin  differs  from  starch.  Thus  if 
instance,  inulin  readily  dissolves  in  about  3  parts  of  boiling  water;  it 
solution  is  perfectly  clear  and  fluid,  not  paste-like;  but  on  cooliaj 
deposits  nearly  all  the  inulin.  The  solution  is  levogyre  and  is  easik 
transformed  into  uncrystallizable  sugar.  With  nitric  acid,  inulin  affonb 
no  explosyive  compound  as  starch  does. 

Sachs  showed  in  1864,  that  by  immersing  the  roots  of  elecampineor 
Dahlia  variabilis  or  of  many  other  perennial  Cowposita,  in  alcobd  or 
glycerin,  inulin  may  be  precipitated  in  a  crystalline  form.  Its  gloitalir 
aggregates  of  needle-shaped  crystals  ("  spha^ro-crj'stals ")  then  exhikit 
under  the  polarizing  microscope,  a  cross  similar  to  that  displayed  If 
starch  grains. 

The  amount  of  inulin  varies  according  to  the  season,  but  is  moi 
abundant  in  the  autumn.  Of  the  various  sources  for  it,  the  richet 
appears  to  be  elecampane ;  Dragendorff,  who  has  made  it  the  subject  rf 
a  very  exhaustive  treatise,^  obtained  from  the  root  in  October  not  1* 
than  44  per  cent.,  but  in  spring  only  10  per  cent. 

In  the  roots  of  the  Comjwsiia^  inulin  is  accompanied  accordingto 
Popp,-  by  two  closely  allied  substances,  Synanthrose,  C^^H^O"+H%P 
and  Innloicl  C^^H^^^O^  +  H^O.     Synanthrose  is  soluble  in  dilute  alc<M| 
devoid  of  any  rotator}""  power,  and  deliquescent.     Inuloid  is  much  nwR] 
readily  soltible  in  water  than  inulin.    Both  these  substances  are  probaWf  J; 
present  in  elecampane. 

Uses — Elecampane  is  an  aromatic  tonic,  but  as  a  medicine  is  nc* 
obsolete.  It  is  chiefly  sold  for  veterinary  practice.  In  France  an! 
Switzerland  (Neuchatel),  it  is  employed  in  the  distillation  of  Ahsintht 


RADIX  PYRETHRI. 

PcUitory  Boot,  PvUltory  of  Sjmin ;  F.  PurWirc  saliva  ire;   G. -R'Wi^*j 

^airziL 


Botanical  Origin — Anacijclus  Pt/nihnivi  DC.  (Aiithrmis Pijr(tli 
L.),   a  low  perennial   plant   with   small,  much   divided  leaves,  and 
radiate  flower  resembling  a  large  daisy.    It  is  a  native  of  Algeria,  gw^riiS; 
on  the  high  plateaux  that  intervt^ie  between  the  fertile  coast  i-egionsoip 
the  desert. 

History — The  irvpeOpov  of  Dioscorides  was  an  umbelliferous  pli 
the  determination  of  which  must  be  left  to  conjecture.     The  pellitoiy 
modern  times  was  familiar  to  the  Arabian  writei*s  on  medicine,  one  ^ 
whom,  Ibn  T>aytar  (ob.  A.D.  1248),  describes  it  veiy  correctly  fi-om  spei 
mens  'fathered  by  himself  near  the  citv  of  Constantino  in  Altieria. 
plant,  says  he,  called  by  the  r)erbers  sandasah,  is  found  nowhen*  but  % 
Western  Africa,  IVom  which  region  it  is  can'ied  to  other  countries." 

IVllitorv  root  is  a  favourite  remedv  in  the  East,  and  lias  loui:  l^ 

*  Mixtfrinlicn   tn   ei/or  MviKiffraphii    (hs  '  Wi^'j^ers  ami   Jlusoniann.  ./"w/.rr.iv 

fu ttlins, St. Petersburg,  1S70. 141  puges.—  Soo  for  1 870.  (>8. 

also  PrantVs  jMipor  on  Inulin,  as  abstracted  '  Sontheimer's  tnuislntion,  il  O^*-*^*^ 
in  Phnrm.  Journ.  Sept.  1871.  262. 
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e  of  export  by  way  of  Ej^t  to  India.  An  Arabic  name  for  it  is 
jrhA  or  Akulkara,  a  wonl  whicli  under  slijjht  variations,  is  found 
rinciital  languajjes  of  India.  In  Germany,  iHjIlitor}'  was  known 
as  the  12th  century;  it  is  named  in  the  oldest  printed  works  on 
medica. 

cription — The  root  as  found  in  the  shops  is  simple,  .T  to  4 
onjj  by  J  to  *  of  an  inch  tliick,  cylindrical,  or  tapering,  some- 
'nninated  at  top  by  the  bristly  remains  of  leaves,  and  having 
?w  hair-like  rootlets.  It  has  a  brown,  rough,  shrivelled  surface, 
act  and  brittle,  the  fractured  surface  being  radiate  and  destitute 
The  bark,  at  most  .J^  of  an  inch  thick,  adhorcs  closely  to  the 
narrow  zone  of  cambium  intervening.  The  woody  column  is 
1  by  large  medullary  rays  in  which,  as  in  the  bark,  numerous 
in-ducts  an»  scattered.  The  root  has  a  slight  aromatic  smell, 
crsistent,  jnmgent  taste,  exciting  a  singular  tingling  sensation, 
markable  How  of  saliva.    The  drug  is  very  liable  to  the  attacks 

3. 

roscopic  Structure — The  cortical  part  of  this  root  is  remark- 
account  of  its  sub(jrous  layer,  which  is  partly  made  up  of  scleren- 
tliick -walled  cells).  Balsam-ducts  (oil-cells)  occur  as  well  in  the 
:ortical  layer  as  in  the  medullary  rays.  Most  of  the  parenchy- 
:ells  an*  loaded  with  lumps  of  inulin  ;  i>ellitory  in  fact  is  one  of 
>ts  most  al>ounding  in  that  substance. 

mical  Composition — Pellitory  has  been  analysed  by  several 
,  whose  labours  have  shown  that  its  pungent  taste  is  due  in 
rt  to  a  resin,  not  yet  fully  examined.  The  root  also  contains  a 
latile  oil,  besides  sugar,  gum,  and  a  trace  t>f  tannic  acid.  The 
Pi/nthrin  is  a  mixed  substance. 

imerce — The  root  is  collected  chielly  in  Algeria  and  is  exported 
an  antl  to  a  smaller  extent  from  Algiers.  But  from  the  informa- 
have  received  from  Colonel  Playfair,  British  Consul- General  for 
and  from  Mr.  Wood,  British  Consul  at  Tunis,  it  appears  that 
;er  part  is  shipped  fn)m  Tunis  to  I>»ghoni  and  Kg}'pt,  Mr.  Wood 
)rmed  that  the  dnig  is  imported  from  the  frontier  town  of 
in  Algeria  into  the  regency  of  Tunis,  to  the  extent  of  500 
5<),000  It).)  per  annum. 

kiy  imported  in  the  year  1S71-72,  7-10  cwt.  of  this  drug,  of 
ore  than  half  was  shipped  to  other  i>orts  of  India.^ 

1 — Chielly  employed  as  a  sialogogue  for  the  relief  of  tooth-ache, 
illy  in  the  form  of  tinctun^  as  a  stimulant  and  rubefacient 

ititute — In  Germany,  Russia  and  Scandinavia,  African  pellitory 
ed  by  the  root  of  Annrydua  ofjicinarum  Ilayne,  an  annual  herb 
tivated  in  IVussia  and  Saxonv.-  Its  root  of  a  light  grev  is  onlv 
lick  as  that  of  A,  Pi/rethrifm,  and  is  always  abundantly  provided 
erent  remains  of  stalks  and  leaves.  It  is  quite  as  pungent  as 
he  perennial  species. 

'mi  of  tAt  TrtuU  and  Xantfaiion  ^  Korfurther  iDfonimtiouonthonwOkiD:!! 

ndenetf  of  Bomhtiy  in   1671-72,       si»fcie8  of  AnotttchH^  mt  a  |i«|icr  bj  Dr.  F. 
>8,  Aschereon  in  BonphnuHn^  15  .\pril,  ISM. 
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FLORES  ANTHEMIDIS. 

Chamomile  Flowers ;    F.  Fleurs  dc  Camomille  Eoniaine ;   G.  Bd\ 

Kamillen, 

Botanical  Origin — Antliemis  ndbilis  L.,  the  Common  or  I 
Chamomile,  a  small  creeping  perennial  plant,  throwing  up  in  the 
part  of  the  summer,  solitary  flower -heads. 

It  is  abundant  on  the  commons  in  the  neighbourhood  of  Londoi 
generally  tliroughout  the  south  of  England  ;  and  extends  to  Ireland,! 
not  a  native  of  Scotland.  It  is  plentiful  in  the  west  and  centre  of  Fi 
Spain,  Portugal,  Italy  and  Dalmatia  ;  and  occurs  as  a  doubtful  nati 
Southern  and  Centrsd  Eussia. 

History — The  identification  of  the  chamomile  in  the  classica 
other  ancient  authors  seems  to  be  impossible,  on  account  of  the 
number  of  allied  plants  having  similar  inflorescence. 

The  chamomile  has  been  cultivated  for  centuries  in  English  gai 
the  flowers  being  a  common  domestic  medicine.  The  double  variet 
well  known  in  the  16th  century. 

The  plant  was  introduced,  according  to  Gessner,  into  Germany 
Spain  ^bout  the  close  of  the  middle  ages.  Tragus  first  designa 
Chamomilla  nohilis}  and  Joachim  Camerarius,  who  had  obserri 
abundance  near  Eome,  gave  it  the  name  of  Rcyman  Cfiamxnnile. 

Production — The  chamomile  is  cultivated  at  Mitcham,  nearLc 
the  land  applied  to  this  purpose  being  in  1864  about  55  acres,  an 
yield  reckoned  at  about  4  cwt.  per  acre.  The  flowers  are  car 
gathered,  and  dried  by  artificial  heat;  and  fetch  a  high  price  ii 
market.- 

The  plant  is  grown  on  a  large  scale  at  Kieritzsch,  between  L 
and  Altenburg,  and  near  Zeiz  and  Boma,  all  in  Saxony  ;  and  likev 
some  extent  in  Belgium  and  France. 

Description — The  chamomile  flowers  found  in  commerce  are 
those  of  the  wild  plant,  but  are  produced  by  a  variety  in  which  the  ti 
florets  have  all,  or  for  the  greater  part,  been  converted  into  lij 
florets.  In  the  flowers  of  some  localities,  this  conversion  has  bee 
complete,  and  sucli  flowers  having  a  somewhat  yellow  centre,  are 
by  druggists  Simjlc  Chamomiles ;  while  those  in  which  all  the  flon 
ligulate  and  white,  are  known  as  Double  Cliamomiles. 

Chamomile  flowers  have  the  general  structure  found  in  the 
Composite.  They  are  I  to  f  of  an  inch  across,  and  consist  of  a 
spherical  involucre  about  f  of  an  inch  in  diameter,  composed  of  a  n 
of  nearly  equal  bracts,  scarious  at  the  margin.  The  i*eceptacle  is 
conical,  about  |  of  an  inch  in  height,  beset  with  thin,  concave, 
nanow,  chafl'y  scales,  from  the  bases  of  which  grow  the  numerous  : 
In  the  wild  plant,  the  outer  of  these  to  the  number  of  12  or  mo] 
white,  nanow,  strap-shaped,  and  slightly  toothed  at  the  ajHW. 
central  or  disc  florets  are  yellow  and  tubular,  with  a  somewha 

1  De  Stirpium  .  .  .,  1552.   149. — In  Gor-  under  notice,  on  account  of  itd  8a] 

many  the  epithet  «Zc/(  =  «o6i7w)  is  frequently  to  Matricaria    Chammnilla^   the    i 

used  in  ponular  botany  to  designate  u.noful  Common  Chamomile  of  tiie  Genuana 
<»r  remarkable  plants.      Tragus  may  have  *  About   £^  per  cwt..   Foreign 

hem  induced  to  bestow  it  ou  the  sj>ccies  miles  being  worth  firom  £Z  to  £i. 


FLORES  ANTUEMIDIS.  345 

id  ftunimit  from  which  project  the  two  reflexcd  stigmas.  Jn  the 
rated  plant,  the  ligiilate  florets  predominate,  or  replace  entirely  the 
lar.  The  florets  which  an*  wholly  destitute  of  pappus  are  reflexed. 
lat  the  capitulum  when  dried  has  the  as]x*ct  of  a  little  white  ball. 
ite  oil-glands  are  sparin<;ly  scattered  over  the  tubular  ]M)rtion  of  the 
A  of  either  kind.  The  flowers  of  chamomile  as  well  as  the  green 
>  of  the  jilant,  have  a  stn>n;^  aroma,  and  a  very  bitter  taste, 
n  trade,  drieil  chamomile  flowers  are  esteemed  in  pro|)ortiou  as  they 
rf  Iar>^e  size,  verj'  double,  and  of  a  gixjd  white — the  last  named 
ifty  being  tlue  in  great  measure  to  fine  dry  weather  during  the  flower- 
leriod.  Flowers  that  are  buft'  or  brownish,  or  only  partially  double, 
nand  a  lower  ]>rice. 

phemical  Composition — Chamomile  flowers  yield  about  \  per 
of  essential  oil.  which  is  at  first  of  a  pale  blue,  but  txicomes 
'Wwh-brown  in  tin*  coui-se  of  a  few  months.  The  recent  researches 
emar^ay  (1873)  show  that  this  oil  is  to  be  regarded  as  a  mixture  of 
Ik  and  amylic  angelate  and  valerate,  which  bixlies  are  eiisily  decom- 
i  by  the  action  of  caustic  alkali.  In  fact,  by  gently  warming  for  a 
£nt  0  parts  of  the  oil  with  Ti  parts  of  potash,  .lafle  (18G5)  obtained 
laic  of  ])otassium  which,  treated  with  dilute  sulphuric  acid,  aflbnled 
iic  Acid,  fusible  at  45"'  C.  The  whole  amount  of  angelic  acid  is  not 
isolated  in  a  crystalline  form ;  but  this  may  Ixi  accomplished  if  a 
ml  of  nitrous  acid  is  conducted  through  the  liquid,  in  which  case 
ingelic  acid  floats  on  the  surface  as  an  oily  layer.  13y  this  treat- 
;,  50  parts  of  crude  angelic  acid  or  30  of  the  pure  acid,  may  be 
tned  from  ever}*  100  parts  of  oil  used. 

\X  Mitohiim,  oil  of  chamomile  is  iisuallv  distilled  from  the  entire 
/,  after  the  best  flowers  have  been  gathered.  The  oil  has  a  shade  of 
B,  to  remove  which  it  is  exposed  to  sunlight :  it  thus  acquires  a 
iiiah-Tellow  colour,  at  the  same  time  throwing  down  a  considerable 
llL 

!hinboulises  (1871)  extracted  from  double  chamomiles,  a  bitter  acid 
ing  needle-like  prisms,  but  in  too  small  quantity  to  allow  of 
rds;  he  regardeil  it  as  identical  with  the  ^;<//u';;ii'c  >lcu/,  obtained 
Btioue  (1859)  from  Anthemis  arirnsis.  He  was  unable  to  discover 
lanioniile  the  Anthvminc  of  the  latter  chemist,  or  any  other  alka- 
We  have  performed  some  experiments  in  order  to  isolate  the  bitter 
%plr,  but  have  not  succeeded  in  obtaining  it  in  a  Siit  is  factor}'  state 
irity ;  it  fonns  a  brown  extract,  apparently  a  glucoside.  We  can 
confiru  the  statement  that  no  alkaloid  is  present. 

Jses — An  infusion  or  an  extract  of  chamomile  is  often  used  as  a 
r  stomachic  and  tonic. 

lidalteration  and  Substitution — The  flower>heads  of  Matricaria 
jmomilla  L,  designated  in  Germany  Common  Chamomilrs  {ff*mcin*- 
nilkn),  are  sometnues  asked  for  in  this  country.  In  aspect  as  well 
ft  odour,  they  are  very  diflbrent  from  the  chamomiles  of  English 
tmacy ;  they  are  quite  single,  not  bitter,  and  have  the  receptacle 
lid  of  scales  and  hollow. 

k  cultivated  variety  of  Chrysanthemum  rarihcnium  IVrs.,  or  Feverfew, 
I  the  florets  flJl  ligulate,  and  some  scales  on  the  receptacle  (not 
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having  the  receptacle  naked,  as  in  the  wild  form),  common  in  gan 
has  flower-heads  exceedingly  like  double  chamomiles.  But  thejm 
distinguished  from  the  latter  by  their  convex  or  nearly  flat  reccj 
with  the  scales  lanceolate  and  acute,  and  less  membranous. 

The  chamomiles  of  the  Indian  bazaars  which  are  brought  from] 
and  known  as  Bdbunah,  are  (as  we  infer  from  the  statement  of  I 
the  flowers  of  Matricaria  suavcolcns  L,  a  slender  form  of  Jf.  Chamo\ 
growing  in  Southern  Russia,  Persia,  Southern  Siberia,  also  in  \ 
America. 

The  fresh  wild  plant  of  Anthemis  nobilis  L,  pulled  up  fron 
ground,  is  sold  in  London  for  making  extract,  a  proceeding  highly  i 
hensible  supposing  the  extract  to  be  sold  for  medicinal  use. 


SANTONICA. 

Flores  Cina\  Scnicn  Cina\^  Semen  Santoniea\  Senicn  Zcdoaritt,  « 
Contra,  Semen  Sanctum;  Wormsced ;  F.  Sem^n-eontra,  Sem 
Barhotine ;  G.  Wurmsamcn,  Zitw>:rsamen, 

Botanical  Origin — Artemisia  maritima,  var.  a.  Skchman 
Besser^  {A.  Lcrchcana  Karel.  et  Kiril.  in  Herbb.  Kew.  et  Mus. 
A,  maritima  var.  a.  paueijlora  Weber,  quoad  Ledebour,  Flor,  Bass,  ii 

Artemisia^  of  the  section  Seriphidivm  assume  great  divers 
form  *:  they  have  been  the  object  of  attentive  study  on  the  part 
Russian  botanists  Besser  (1834:-35)  and  Ledebour  (184-4-46), 
researches  have  resulted  in  the  union  of  many  supposed  species, 
the  head  of  the  Linnaeau  Artemisia  maritima.  This  plant  h 
extremely  wide  distribution  in  the  northern  hemisphere  of  tl 
world,  occurring  mostly  in  saltish  soils.  It  is  found  in  the  salt  m 
of  the  British  Islands,  on  the  coasts  of  the  Baltic,  of  France  az 
Mediterranean,  and  on  saline  soils  in  Hungary  and  Podolia ;  the 
extends  eastward,  covering  immense  tracts  in  Southern  Russi 
regions  of  the  Caspian,  and  Central  Siberia,  to  Chinese  Monfn>lia. 

The  particular  variety  which  furnishes  at  least  the  chief  part 
drug,  is  a  low,  shrubby,  aromatic  plant,  distinguished  by  its  verr 
erect,  ovoid  iiowerheads,  having  oblong,  obtuse,  involucral  scalt 
interior  scales  being  scarious.  The  stem  in  its  upper  half  is  a  fast 
thyrsoid  panicle,  crowded  with  flowerheads.  The  localities  for  tht 
are  the  neiglibourhood  of  the  Don,  the  regions  of  the  lower  Vol*^ 
Zarepta  and  Zaritzya,  and  tlio  Kirghiz  deserts. 

The  drug,  which  consists  of  the  minute,  unopened  flowerhe, 
collected  in  large  quantities,  as  we  are  informed  by  Bjorklund  (IS* 

*  Is  uot  this  i>laiii  the  A  nfJi'  iiii>  f  futrtlu  -  in  r>«\ssor\s  li;niil\mtiiig.  with  a  mem-: 

diokies  r>ern]i.,  of  \vhi«.li  Do  C'andollo  says  that  it  is  rollcctctl  for  iiiodicinal  u- 

(Prod.   vi.    7)—".  .   .  simillima  Mof.  Par-  the  Ilerliarium  of  tho  IJoyal  Garlt-n 

///^/i//>,  sed  paleis  inter  llores  instriR'ta.    I*Viv  It  completely  a^cr^'oa  with  the  .^--m. 

semper  plena  in  hortis  oeeunit,  et  forte  i<leo  of   Kussian   and   (tennau   commtT^« 
])ah-;e  reeeptaenli  <'x  luxnriante  stAtu  urtie  lit 
in  (*hrymnthcini  tiuHco  rf  .^iionsi  .  .  ."  .' 

'  From  tlie  Italian  sim'nzitui,  thediminu-  hariiim. 
live  of  .srz/Kwr'Mseed).  '•"Si  aliro    Artcniisire    multiin*. 

■•  W.  S.  Besser  in  BuUdin  dc  ht  .SV>f.  unp.  Seriphidia    incoustantiu    formaroiii 

ihs  Natural iittrs  dA  MoHCou^  vii.  (1834)31.—  supcrant.  .  .*' — Besser. 
A  specimen  of  the  plant  in  question  labelled 


nanark  also  applies  to  a  sivjeim.'n  «.•: 
chcaiva    Karel.   et   Kiril.   iii   the   >.it 
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Tftst  plains  or  8tepi)cs  of  the  Kirghiz,  in  the  northern  ]>art  of  Tur- 
It  M'A3  formerly  gathered  about  Zarepta,  a  thriving  (lerinan 
dny  in  the  (invernnit'nt  of  Samtov,  but  from  direct  information  we 
WBit  lately  n^7-i  Tpct'ived,  it  appears  to  be  obtained  there  no  lonj;er. 

The  fmiKirium  fi»r  wormstMMl  is  tin?  gn*at  fair  of  Ni»*linri-Nciv<^'i»rod. 
knee  tlie  druy  is  conveyed  to  Moscow.  St.  iVtersbur^:,  and  ^VL•stern 

■mpe. 

wormst»ed  is  found  in  tin*  Indian  bazaars.  A  sprciun'n  n-ciivfil  by 
■  from  Pximltav  does  not  niatrriallv  differ  in  fnnn  fmrn  the  iCnssian 

abut  is  8li;:htly  sha^';;y  an«l  mix(»«l  with  tonientose  stalks.  It  i.^ 
bly  brouL'ht  fir>m  Af;:Iiani.stan  and  C'ubid.* 
WilkdUim-  has  hitely  d^scrilKid  as  mother-j»lant  of  wormsced,  an 
jtfmt.<iti  which  he  ealls  J.  (*inff.  It  was  obtained  in  Turkestan  by 
■dC.  iVtzholdt,  who  received  it  from  the  people  <(atherinfi  the  drug, 
b  9|K'cimen  kindly  communicated  to  us  by  Prof.  ^Vilkomm.  has 
■Verhead^i  which  do  not  entirely  resemble  the  wormseed  ot'  trade,  in 
■t  thi'V  have  fewer  scales. 


istory — S«»veral  species  of  Ahsinthliua  are  mentioned  by  I)iosco- 

one  of  which  called  \\'^iv6iov  BaXdcaiov  or  ^€pi<f>ov,  having  very 

K€hIs  (eapitules),  and  growing  in  C!aj>i)adoeiii,  ho  states  to  be  taken 

y  as  a  remedy  for  a**cari<les  and  Iuml>rici  :  one  can  hardly  doubt 

diat  this  is  the  modern  wormseed.     Another  sjiecies  is  described  by 

Mine  author  as  being  calliMl  ^avroyiov,  from   it    growing  in  tin* 

of  the  Santones  in  (raul  (the  modern  Saintonge) :  h(»  asserts  it 

iblo  tr€pi(f>ov  in  its  pn»pertie.s. 

FId  an  epistle  on  intestinal  worms  attributed  to  Alexanrler  Trallianus," 

practised  medicine  with  great  success  at  Home  in  tlit*  tUIi  cmtury. 

is  recommended  of  Almnthivm  maritntm  [OaXaaaia  uy^lvOi)],  \\^ 

for  ascarides  and  round  wonns. 

Sa^en  sanctum  rd  Alexandriintm  is  mentioned  as  a  vermifuge  for 

bv  Saladinus  al>out  .v.i>.  14r>(>  and  bv  lluellius.  I)odona*us.  tht* 

\,  and  othor  naturalists  of  the  l*»th  century.     Its  aneient  reputa- 

has  been  fully  maintained  in  mo(1crn  times,  and  in  the  ft>rm  partly 

\iUon\n,  the  drug  is  still  extensively  emi»loyed. 

iption — (lood    samples  of  tlie    drug   consist   alnmst    exclu- 

of  entire,  unopened  llowerheads  or  ca])ilules,  which  are  so  minute 

it  requires  about  OU  to  make  up  the  weiglit  of  om-   grain.     In 

less  pure,  there  is  an  admixture  of  stalks,  and  jjortions  of  a 

pinnate  leaf.     The  llowerheads  an*  of  an  elliptic  or  oblong  form. 

iV  of  an  inch  long,  greenish  yellow  wlien  iifw.  brown  if  lon;j 

;  they  grow  singly,  less  fivquently  in  i»airs.  on  sliort  stalk.s.  and  are 

of  ai>out   18  oblong,  ribtuse,  concave  scales.  eh»sflv  imbricated. 

involucn*  is  nmch  narrowed  at  the  base  in  eonsei|uenct'  of  tlif 

tost  .«cales  lieing  considerably  shorter  tlian  the  ivist.    Tlie  <  apilul«- 

*timos-  associiited  with  a  few  of  the  uj»i»er  leaves  <»f  tlir  strm. 

are  short,  narrow,  and  simjde.    Xutwillistanding  its  enmi-aetiirs-. 

r^mirvi    Xo.    3201,    HiH..    r.riffilli,  '  /;.^.-;{r'»/,iii,/.  1  M;ir/.  1*^7J.  1  ;'.'•: /'/.'H-  .. 

kij,    in  the  Kew  IlcrUinmu  lia>      J'-nni.  *J.'{  Manli.  1S7'.V  7*'*'2  .l)l^t!;l«'t >. 
j>rccurly  ngreviug  with  thU  Bombay  '  runt.iiiiiil   in  u   wnrk  by   ]Ii«i>'i!yTin - 

MiTCiirinliD,  riititli'd   /'iinurui.     L- ■.*.:•'•■ 
fifift  '/it»'ttt"r,  Vfiiot.  Itl7'\ 
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the  capitnle  is  somewhat  ridged  and  angular,^  from  the  involucnl  i 
having  a  strong,  central  nerve  or  keel  The  middle  portion  of 
scale  is  covered  with  minute,  yellow,  sessile  glands,  M'hich  are  wa 
on  the  transparent  scarious  e(]^e.  Tlie  latter  is  marked  with  extn 
fine  striae  and  is  quite  glabrous;  in  the  young  state  the  keellx 
few  woolly  colourless  hairs,  but  at  maturity  the  whole  flowerhi 
shining  and  nearly  glabrous.'  The  florets  number  from  3  to  5 ; 
have  (in  the  bud)  an  ovoid  corolla,  glandular  in  its  lower  portion,  a 
longer  than  the  ovary,  which  is  destitute  of  pappus. 

Wormseed  when  rubbed  in  the  hand  exhaJes  a  powerful  and  agn 
odour,  resembling  cajuput  oil  and  camphor ;  it  has  a  bitter  aromatic 

Chemical  Composition — Wormseed  yields  about  1  per  a 
essential  oil,  having  its  characteristic  smell  and  taste.  The  oQ  b 
175°  C. ;  it  consists  mainly,  as  the  investigations  of  Kraut  (1! 
have  shown,  of  Hirzcrs  Cviocbciic-Camphor,  C^^ffK),  wliich  whc 
tilled,  easily  gives  ofl'  H^O,  so  that  part  of  the  oil  is  resolve 
Q10JJ16  ^j^(j  water,  which  latter  produces  a  turbidity  in  the  prei 
dehydrated  oil  The  hydrocarbon  has  no  action  on  polarized  ligl 
the  crude  oil  is  slightly  Icevogyrate.  The  latter  also  originally  cc 
a  possibly  different,  isomeric  hydrocarbon,  Hirzel's  Cinccbcne,  Vij 
Ciiienc  or  Cyncnc, 

The  water  which  distils  over,  carries  with  it  volatile  acids 
fatty  series,  also  (as  in  the  case  of  Anthcmis  iidbilis  L.)  Angelic  A 

The  substance  to  which  the  remarkable  action  of  wormseed 
human  body^  is  due,  isSantonin,C^'^H}^0\  It  was  discovered  in  I 
Kahler,  an  apothecary  of  Diisseldorf,  who  gave  a  very  brief  notic 
iu  the  Archiv  tier  Pharviacic  of  Brandes  (xxxiv.  318).  Imme 
jifterwards  Augustus  Alms,  a  drug^dst's  assistant  at  Penzlin  in  tlu 
duchy  of  Mecklenburg-Scliwerin,  knowing'  nothing  of  Kahler  s  dis. 
obtained  the  same  substance  and  named  it  Santonin,  Alms  recomi 
it  to  the  medical  profession,  pointing  out  that  it  is  the  authv! 
])rinciple  of  worinsced.*  Santonin  constitutes  from  IJ  to  L'  \t. 
of  the  drug,  but  api)ears  to  diminish  in  quantity  very  considLTdM\ 
riowers  open.  It  is  easily  extracted  by  milk  of  lime,  for,  ihui; 
an  acid  and  but  sparingly  soluble  in  water  even  at  a  boiliu"  Ik-. 
capable  of  combining  with  bases.  It  is  inodoix)us,  but  has  a  bittc 
<\specially  when  dissolved  in  chloroform  or  alcohol.^ 

Santonin  forms  colourless  rectangular  tabular  crystals,  whic 
«?x])0Scl1  to  daylight,  or  to  the  blue  or  violet  rays,  but  not  to  tl. 
colours  of  the  spectrum,  assume  a  yellow  hue,  and  split  into  ii 
fragments.  It  has  not  been  proved  that  this  change,  which  takt 
»»ven  under  water,  alcohol,  or  etlier,  is  acconi]>nnie(l  bv  anv  tl 


1  Mac  oration  in  walrr,  wliich  restores  the 
natural  .shape  of  the  liowerhcail.s,  shows  that 
this  shrunken,  anj;ular  form  is  not  found  in 
tho  (^rowin^  plant. 

-  Yet  too  much  stress  must  not  be  kid  on 
this  character,  for  as  IJesser  remarks  - 
"  P'  rid  in  it  sijitunuv  in  unn  luro  fomi:n/o  If'  ri 
jthin  minitsvc  ctinHf  in  aliis  mufUf  imo 
I'ltidir." 

^  As  the  affected  vision,  .so  that  ohjects 
:«|»l>car  0.^  if  seen  through  a  yellow  medium. 


Other  effects  are  recorded  hy  Sn:. 
p-'iUicsand  Mat.  Med.  ii.  641). 

*  The  pai)«?r  of  Alms  l>cin^  .^.:i 
the  very  same  pericnlical  (p.  31J>.'  j 
Kahlor  (antl  further  in   vol.    x\xj 
affords  additional  evidence  of  th- 
(lenoe  of  the  discoverv. 

*  Its  ready  solubility  iu  3  or  4 
chlorofonn,  renders  its  estimation  c 
mixed  with  sugar,  as  in  a  santoniu 
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tion.  Yet  «Sc8tini  (1SG5)  has  asserted  that  the  yellow  santonin  or 
'o-MN/oniA*'  has  a  difTcrent  composition,  namely  C^H^O*  and 
er  fusing  point.  The  behaviour  of  santonin  when  exposed  to  light, 
bles  that  of  erythroccntaurin,  C^H^O®.  Tlie  latter  has  been 
led  by  means  of  ether,  from  the  alcoholic  extract  of  Erythra-a 
urium,  and  of  some  other  Gentianacrcr,  Mehu  (1866)  has  shown 
the  colourless  crystals  of  that  substance  when  exposed  to  sun- 
assume  a  brilliant  red  colour,  vitlioni  undergoing  any  chemical 
lion.  The  colourless  solutions  of  this  body  in  chloroform  or 
ol  yield  the  original  substance.  With  due  precautions,  santonin 
be  sublimed  unchanged. 

ccording  to  Hesse  (1873),  it  ap^tcars  that  santonin  is  the  anhy- 
of  a  crystallizable  body  which  lie  calls  Sajitoninic  Acid,  C'^II^O*; 
this  ucid  is  heated  to  120  C,  it  is  resolved  into  santonin  and 
'«  Cannizzaro  and  Sestini  have  bhown  (1873)  that  when  santonin 
ited  with  «in  alkali,  it  may  be  converted  into  Santonic  Acid,  a 
ince  isomeric  with  santoninic  acid,  but  not  resolvable  like  the' 
into  santonin  and  water. 

ronnseed  contains  in  addition  to  the  two  bodies  just  described, 
sugar,  waxy  fat,  salts  of  calcium  and  potassium^  and  malic  acid  ; 
carefully  selected  and  dried,  it  yielded  us  6*5  per  cent,  of  ash,  rich 


ommerce — Ludwig  of  St.  Petersburg  has  stated  that  the  imports 
OTDseeil  into  that  city  were  about  as  follows: — In  1862,  7400  cwt.; 
S3. 10,500  cwt.;  in  1864,  11,400  cwt.  The  drug  was  brought  from 
iighiz  steppes  by  Semipalatinsk  and  by  Orenburg. 

faes — The  drug  is  employed  exclusively  for  its  anthelmintic  pro- 
!i^  partly  in  the  fona  of  santonin.  It  proves  of  special  efiicacy  for 
Uodgement  of  AscarU  lumhricoidiii. 


RADIX   ARNICiE. 

Antira  Root  ;  F.  Racine  d' Arnica;  (i.  A niicairurzcL 

otanical  Origin — Arnica  montana  L.,  a  perennial  plant  growing 
adows  throughout  the  northern  and  central  regions  of  the  northern 
iphcre,  but  not  reaching  the  ^>riti^^h  Islands.  In  western  and  cen- 
iarope,  it  is  an  inhabitant  of  the  mountains,  but  in  colder  countries 
vs  in  the  plains. 

i  high  latitudes,  as  in  Arctic  Asia  and  America,  a  peculiar  form  of 
lant  distinguished  by  nanow,  almost  linear  leaves  has  been  nameil 
fusii/olia  Vahl ;  but  numerous  transitional  forms  prove  its  identity 
the  ordinary  A.  iw  jfana  of  Eur*  i  •. 

istory — The  older  botani^t.s  as  Matthiolus.  Gessner,  Camerarius, 
Dsemontanus,  and  Clusius  wei(>  acquainted  with  arnica  and  had 
knowledge  of  its  medicinal  powers.  It  appears  to  have  Wen  a 
if  remedy  in  Germany  at  an  early  period,  but  was  only  introduced 
trj^^Iar  medicine  about  1712,  on  the  recommendation  of  Johann 
«1  Fehr  of  Schweinfurt  and  of  several  other  physicians.  But  for 
iia«tic  laudation  of  the  new  remedy,  all  these  writers  fall  far  short 
Uin  of  Vienna,  who  imagined  that  in  arnica  he  had  found  a  Kuro- 


350  COMPOSITE. 

pean  plant  possessing  all  the  virtues  of  Peruvian  Bark*  luhishi 
fevers  and  agues  gave  way  under  its  use,  and  more  than  1000  ptti 
in  the  Paznian  Hospital  were  alleged  to  have  been  cured  of  iota 
tents  by  an  electuary  of  the  flowers,  between  1771  and  1774!  i 
happy  results  were  not  obtained  by  other  physicians. 

Arnica  [hcrba,Jlos,  radix)  had  a  place  in  the  London  Phannaooj 
of  1788,  but  it  soon  fell  out  of  notice,  so  that  Woodville  writing  in  1 
remarks  that  he  had  been  unable  to  procure  the  plant  from  any  oi 
London  druggists.  Of  late  years  it  has  gained  some  popular  notoi 
as  an  application  in  the  form  of  tincture,  for  preventing  the  bUck 
of  bruises,  but  in  England  it  is  rarely  prescribed  internally. 

Description — The  arnica  root  of  pharmacy  consists  of  a  sle 
contorted,  dark-brown  rootstock,  an  inch  or  two  long,  emitting  fm 
under  side  an  abundance  of  wiry  simple  roots,  3,  4  or  more  inch 
length ;  it  usually  bears  the  remains  of  the  rosette  of  characta 
ovate,  coriaceous  leaves,  which  are  3-  to  5-nerved,  ciliated  at  the  m 
and  slightly  pubescent  on  their  upper  surface.  It  has  a  faintly  aroa 
herby  smell,  and  a  rather  acrid  taste. 

Microscopic  Structure — On  a  transverse  section,  the  rootetoc 
hibits  a  large  pith  surrounded  by  a  strong  woody  ring.  In  the  jum 
part  of  the  cortical  layer,  large  oil-ducts  are  found  corresponding  i 
fibro-vascular  bundles.  Neither  starch  granules,  inulin,  or  oxdi 
calcium  are  visible  in  the  tissue.  The  rootlets  are  of  a  different  stra 
character,  but  also  contain  oil-ducts. 

Chemical  Composition — Several  chemists  have  occupied  i 
selves  in  endeavouring  to  isolate  the  active  principle  of  arnica.  B 
described  (1851)  a  sul)stance  which  he  obtained  in  minute  quantitj 
the  flowers  and  named  Arnicinc.  He  states  it  to  possess  alkalim 
perties,  to  be  non-volatile,  slightly  soluble  in  water,  more  so  in  ala» 
ether  ;  when  neutralized  with  hydrocliloric  acid,  it  forms  a  crystallin 

The  Arnicia  extracted  by  Walz  (18G1)  botli  from  the  roo't  and  d 
of  arnica  is  a  dillerent  substance ;  it  is  an  amorphous  yellow  m 
acrid  taste,  slightly  soluble  in  water,  freely  in  alcohol  or  ether,  an 
solving  also  in  alkaline  solutions.  It  is  precipitable  from  its  alo- 
solution  l)y  tannic  acid  or  l>v  water.  Walz  assigns  to  amicin  il 
mula  C-^H^^O* ;  other  chemists  that  of  C^^H^O".  Amicin  has  n 
been  proved  a  glucoside,  altliougli  it  is  decomposed  by  dilute  acids. 

Sigel-  obtained  from  dried  arnica  root  about  \  per  cent,  of  ess 
oil,  and  1  ].er  cent,  from  the  fresh  ;  the  oil  of  the  latter  had  a  sp. 
O'OOl)  at  18'  C.  The  composition  of  the  oil  is  represented  bv  the  f-j 
C*^H^O ;  but  it  was  found  to  be  a  mixture  of  various  bodies,'^the  pri: 
being  DhiufhijUc  Ether  of  Thi/niuhydrofiHlnone.  The  water  from 
the  oil  separated,  contains  Isohutt/rir  Acid,  probably  also  a  little  .1 
and  Formic  Acid ;  but  neither  capronic  nor  caprylie  acid,  whicl 
been  pointed  out  l)y  Walz. 

Arnica  root  contains  Inulin,  wliich  Uragendorft'  extract<?d  Iron 
the  extent  of  about  10  per  cent. 

Uses — Arnica  is  used  cliiefly  in  the  form  of  tincture  as  a  popular 

^  A  rnia* ,  in  jrbrihiis  et  afiis  Morbisjn/fn-      and  Collin,  ed.  nuv .,  AmstoL,  iiL  <!"' 
did  vircSf — in  the   Anui  Medici  of  Sturck  -'  Licbig's  Annaieny  cLkx.'!i57S)  Zi 
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9  bruises  and  chilblains ;  internally  it  is  occasionally  prescribed 
lulant  and  diaphoretic. 

Iteration — ^^Vniica  root  has  recently  been  met  with  *  adulterated 
&  root  of  Genm  urltanum  L,  a  common  herbaceous  plant  of  the 
ysarffr.  The  latter  is  thicker  than  the  rhizome  of  arnica,  being 
\f  of  an  inch  in  diameter;  it  is  a  true  root,  furnished  on  aU 
th  rootlets,  and  lias  an  oAtHngent  taste.  The  leaves  of  Ocum  are 
and  quite  unlike  those  of  arnica. 

Flores  Arnicse. 

ua  montana  produces  large,  handsome,  orange-yellow  flowers, 
at  the  summit  of  the  stem  or  branches.  The  involucral  scales  of 
tnlum  (20  to  24)  are  of  equal  length,  but  are  imbricated,  forming 
e  row.  Tliey  are  very  hairy,  the  shorter  hairs  being  tipped  with 
llands.  The  receptable  is  chafTy,  ^  of  an  inch  in  diameter,  with 
)  ligulate  florets,  and  of  tubular  a  nmch  larger  number.  The  ligu- 
ets,  an  inch  in  length,  are  oblong,  toothed  at  the  apex,  and  tra- 
jy  about  10  parallel  veins.  The  achenes  are  brown  and  hairy, 
1  by  pappus  consisting  of  a  single  row  of  whitisli  barbed  hairs. 
ica  flowers  have  a  weak,  not  unpleasant  odour ;  they  were  for- 
ced in  making  the  tincture,  but  as  the  British  Pharmacopa'ia 
ects  that  preparation  to  be  made  with  the  root,  they  have  almost 
it  of  use,  at  least  in  Great  Ikitaiu.  They  appear  to  be  rather 
in  amicin  than  the  root,  and  are  said  to  be  fully  equal  if  not 
r  to  it  in  medicinal  powers  ;  yet  the  essential  oil  they  contain  is 
same. 

RADIX  TARAXACI. 

iion  Jtoift,  Taraxacum  Root ;  F.  Pisscnlit  ;  G.  JjuwcnzahmcurziL 

tanical  Origin — Taraxacum  officinale  "Weber  (71  Dens-lconu 
Mntodon  Taraxacum  L),  a  plant  of  the  northern  hemisphere, 
jvor  the  whole  of  Europe,  Central  and  Northeni  Asia,  and  North 
1,  extending  to  the  Arctic  regions.  It  varies  under  a  considerable 
'  of  forms,  several  of  which  have  l»eeii  n»garded  as  distinct  sj)ecies. 
V  districts  it  is  a  troublesome  weed. 

m 

itory — ^Tliough  the  conmion  Dandelion  is  a  plant  which  must 
!en  well  known  to  the  ancients,  no  distinct  refcivuce  to  it  can  W 
n  the  classical  authors  of  Cireece  and  Italy.  Tlie  word  Taraxacum 
ver  usually  regarded  as  of  Greek  origin  ;-  we  have  iirst  met  with 
mraldiiihatjun,  in  the  works  of  the  Ambian  physicians,  who  sjKjak 
a  sort  of  Wild  Endive.  It  is  thus  mentioned  by  Khazes  in  the 
k1  bv  Avicenna  in  the  11th  centurv. 

name  I)fH!<  Lconis,  an  equivalent  of  which  is  found  in  nearly  all 

gua;zed  of  Euroj)e,  is  statiHl  in  the  hfrl«al  of  Johann  von  CuIk?* 

?   been   besitowed  on  this  plant  by  one  Wilhelm,  a  surgeon,  who 

in  great  esteem ;  but  of  this  persona«^'e  and  of  the  j>erio<l  during 

be  lived,  we  have  sought   infornuitiuu  in  vain.     iJandelion  was 

rTi   iu   Phrtrm.   Joitm.  April   11.       plant  was  umhI  to  run*,  nr  fnun  tin*  rcrb 

M  from  rpd^vwov  or  r^wov  sig-  ^  lln'barius  zu  Ontjtch  umi  run alhr  haiuU 

rild  LHt\if:  according  to  ionu»,       irtvieren,  Augxpurg,  14SS.  cap.  rlii. 
(if,  *  Uiieue  of  the  ejv  which  the 
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ion  of  the  filtered  solution  with  sulphuretted  hydrogen  and  evaporation 
dryness.  The  residue  then  yielded  to  ether  an  acrid  resin,  and  left  a 
onrless  amorphous  mass  of  intensely  bitter  taste,  named  by  Kromayer 
TaxaciiL  Polex  (1831>)  obtained  apparently  the  same  principle  in 
■ty  crystals ;  he  simply  boiled  the  milky  juice  with  water  and  allowed 
i  concentrated  decoction  to  eva[>orate. 

The  portion  of  the  "  lAonUnlonium  "  not  dissolved  by  water,  yields  to 
cdiol  a  crystalline  substance.  Kromayer's  Taraa:acerin,  ('**H***().  It 
SDkbles  lactucerin  and  has  in  alcoholic  solution  an  acrid  taste.  How 
the  medicinal  value  of  dandelion  is  dei>endent  on  the  substances  thus 
SBCted.  is  not  yet  known. 

DngendorfT  (1870)  obtained  from  the  root  gathered  near  Dorjiat  in 
bdber  and  dried  at  UK)  C,  24  per  cent,  of  Inulin  and  some  sugar. 
B  root  coUecteil  in  March  from  the  same  place,  yielde<l  only  174  i>er 
iL  of  inulin,  17  of  uncrystallizable  sugar  and  187  of  IatuUh.  The 
^nained  substance,  discovered  by  Dragendorff,  has  the  same  com{>osition 
anlin,  but  dissolves  in  cold  water ;  the  solution  tastes  sweetish,  and 
levoid  of  any  rotatory  power.     Inulin  is  often  to  l)e  seen  as  a  glisteii- 

rwder  when  extract  of  taraxacum  is  dissolved  in  water. 
and  H.  Smith  of  Edinburgh  (184'J)  have  shown  that  the  juice  of 
root  by  a  short  exposure  to  the  air,  undergoes  a  sort  of  fermentation 
ieh  results  in  the  abundant  formation  of  Manniti;  not  a  trace  of 
ich  is  obtainable  from  the  perfectly  fresh  root.  Sugar  wliich  readily 
lerwent  the  vinous  fennentation,  was  found  by  the  same  chemists  in 
nderable  quantity. 

The  leaves  and  stalks  of  dandelion  (but  not  the  roots)  were  found  bv 

e  (18G4)  1  to  allbrd  the  peculiar  sugar  named  Inasiti,  C»-1I-H)*-. 

root  collected  in  the  meadows  near  Beni  immediately  \n.'ivrv 

rering,  carefully  wjishetl  and  dried  at  lOU  C,  yielded  us  ">'24  jier  cent. 

mh,  which  we  fouml  to  consist  of  carbonates,  phosphates,  sulphates, 

in  smaller  quantity  also  of  chlorides. 

Uses — Taraxacum  is  much  employed  as  a  mild  laxative  and  tonic, 
leislly  in  hepatic  disorders. 

Adulteration — The  roots  of  Lamtodon  hi^pidua  L  ((*ommon  Hawk- 
have  occasionally  been  supplied  by  fraudulent  herb-gatherers  in 
e  of  dandelion.  r>oth  plants  have  nmcinate  leave^i,  but  thost*  of 
kbit  are  liairy,  while  those  of  dantlelion  are  smoi»tli.  The  (fn»sh) 
of  the  fonner  is^tough,  breaking  with  ditliculty  ami  rarely  exuding 
milky  juice,* 

the  dried  root  of  dandelion  is  exceedingly  liable  to  the  attacks  of 
gots,  and  should  not  be  kept  beyond  one  season. 
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Prickly  Lttfncf ;  F.  L(iih(€  vireif.<*  ;  i\.  Gi/titiftich. 

lotanical    Origin — Laduca  cirosa  L,^  a  tall   herb  mTurring  on 
^  «rn)und,  banks   and  roailsides,  throughout  We.*«teni,  Central  and 

Belin,  CA^wiiirfry,  xv.  (lb«2)  351.  Sctirivla  I-.,  l»ut  in  iii<»st  wi»rks  on  Many 

Qe«,  i^karm.  Jowm,  zi.  (1852)  107.  they  an:  uuiiitiAincd  as  distinct  s|tccioa. 

■Btbam    imiUt   thin   plant  with  I. 

A  A 
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Southern  Europe.  It  is  abundant  in  the  Spanish  Peninsula  i 
France,  but  in  Britain  is  only  thinly  scattered,  reaching  its  no 
limit  in  the  south-eastern  Highlands  of  Scotland^ 

History — The  introduction  of  this  lettuce  into  modem  medi 
due  to  Collin,  a  celebrated  physician  of  Vienna,  who  about  the  yea 
recommended  the  inspissated  juice  in  the  treatment  of  dropsy.  Ii 
standing  cases,  this  extract  was  given  to  the  extent  of  half  an 
a  day. 

The  College  of  Physicians  of  Edinburgh  inserted  Lactuea  w 
in  their  pharmacopoeia  of  1792,  while  in  England  its  place  was  tal 
the  Garden  Lettuce,  L.  sativa  L.  The  authors  of  the  British  H 
copoeia  of  1867  have  discarded  the  latter,  and  directed  that  Edi 
Lactuccc  shall  be  prepared  by  inspissating  the  juice  of  Z.  virosa. 

Description — The  plant  is  biennial,  producing  in  its  fin 
depressed  obovate  undivided  leaves,  and  in  its  second  a  solitaiy  i 
stem,  3  to  5  feet  high,  bearing  a  panicle  of  small,  pale  yellow  i 
resembling  those  of  the  Garden  Lettuce.  The  stem  which  is  cyli 
and  a  little  prickly  below,  has  scattered  leaves  growing  horizontally 
eLie  of  a  glaucous  green,  ovate-oblong,  often  somewhat  lobed,  ai 
clasping,  with  the  margin  provided  with  irregular  spinescent  tee 
midrib  white  and  prickly.  The  whole  plant  abounds  in  a  bitter 
juice  of  strong,  unpleasant,  opiate  smell. 

Chemical  Composition — We  are  not  aware  of  any  modem  d 

examination  having  been  made  of  Lachica  virosa.  The  more  im 
constituents  of  the  plant  are  doubtless  those  found  in  Lactuea} 
the  article  on  which  the  reader  is  referred. 

Uses — The  inspissated  expressed  juice  of  the  fresh  plant  is 
narcotic  and  diuretic,  but  is  probably  nearly  inert. 


LACTUCARIUM. 

Laducariv.m,  Lettuce  Opiuiiiy  Tliridace;^   F.  and  G.  Ladncat 

Botanical  Origin — The  species  of  Lactuea  ivoin  which  lad 
is  obtained  are  three  or  four  iu  number,  namely — 

1.  Lactuea  virosa  L,  described  in  tlie  foregoing  article. 

2.  L.  Scariola  L.,  a  plant  very  nearly  uUied  to  the  preceJ 
perhaps  a  variety  ot  it,  but  having  the  foliage  less  abundaiu,  mc 
ecus,  leaves  more  sliarply  IoIkhI  (0,  nmch  more  erect  and  uluioit 
with  the  stem.     It  has  the  siinie  geographical  range  as  L.  cirns^j, 

3.  L.  altissinia  liieb.,  a  native  of  the  Caucasus,  now  oulti) 
Auvergne  iw  France  for  yielding  lactucarinm.  It  is  ;i  gigani 
having  when  cultivated,  a  height  of  U  feet  and  a  stem  lA  ii 
diameter.  Prof.  (1.  Phinclion  believes  it  to  be  a  mere  variri 
Scariola,  L. 

4.  L.  sativa  L,  the  common  (lanlen  Lettuce.- 

^  Tho  term  Tljri<l;\«o  is  nlso  a]>pli«'tl  t«)  l>tt*n  called  by  l)c  C'aiuloUo  /.'^'r*.-: 

Ej'tract  of  Lrftutr.  Maiscli  has  obtained  luotiu ariui: 

'The  authors   of   tlie   Froiuli    (.'k/'./*  <•!'  *  f'>,t,/tiia   Miihl.     (Am.   Juui'h.    t\ 

18(>C,   nnmo  a.s  the  souree  of   lactucariuni,  lbO\*.  148.) 
that  form  of  tho  garden  lettuce  which  has 
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History — Dr.  Coxe  c»f  IMiihuU'lpIiiii  was  tliti  tir>t  to  su;:j;fst  that  thr 
(>f  the  lettuce  coIIocttMl  in  the  same  inaniK^r  as  ojiiuin  is  ctillorttHl 
till*  l»«»I»I>y,  nii;;ht  be  usefully  emj»Inyeil  in  iiHMlirine,     Thu  result  <ii' 

exfM^rimeuts  on  the  juiee  whieh  he  thus  ohtaiiied  trom  the  ^/avdeu 


Bcretion — All  the  j^recn  parts  <»f  the  plant  are  traversed  by  ;i 
n  of  vessels,  whieh  when  wdunJed,  especially  iluring  the  pericxl  of 
rinp.  instantly  exude  a  white  milky  juire.     The  stem  at  first  solid 


nee  (A.  stktira  L),  antl  railed  Lvfture  Opium,  wen»  pu1>lished  in  17!»1>.* 
The  experiments  of  Coxe  were  continued  some  years  later  l>y  Dunean, 
Fovuip.  Anderson.  Scudamore  «ind  others  in  Seotlantl,  and  by  ISidaidt  dc 
i^OJiers  and  numerous  obsen*ers  in  Franco.  The  pniduetion  of  laetu- 
~  "  tt  in  Auvergne  was  commenced-  by  Aubergier,  pharmaiien  <»f 
iont-Ferrand,  about  1841. 

Secretion — All  thi 
iTBCeni 
iBMiii] .  . 

fleshy  >iut  subsequently  hollow,  owes  its  ri^itiity  to  a  circle  of  about 

fibro-vascular  bundles,  each  of  which  includes  a  cvlinder  nf  cambium. 

the  boundary  between  this  tissue  and  the  primary  cortical  paren- 

— \  is  situated  the  system  (»f  milk-vessels,  exhibiting'  on  transverse 

a  sinj^le  or  double  cin-le  of  thin- walled  tubes,  the  cavities  nf 

contain  dark  brown  masses  of  coagulated  juice.     In  lon;:ituilinal 

,  ihry  aj»pear  branched  and  transversely  bound  tof^ether.  as  in  the 

;-vessels  of  taraxacum.     The  larger  of  the.se  tu]»es,  i^;!  mkm.  in  dia- 

T,  correspond  pn*tty  n»gidarly  in  position  with  the  vascular  bundles. 

of  the  latter  is  also  sepanited  from  the  pith  by  a  band  or  anh  i»f 

'om,  in  the  circumference  of  which  isolated  smaller  milk-vessels 

The  svstem  of    milk-vessels^  is  therefore  *loubh»,  ])elonirinj:  to  the 
^tt  on  the  one  side,  and  to  the  bark  on  the  other,  the  two  being  se] ta- 
lked by  juicele.«s  wojmI.     IIjc  milk-vcs.*iels  i»f  tlie  l»ark  are  coveretl  by 
^ly  2  to  0   rows  of  parenchyme  cells  of  the  middle  bark,  rapidly  de- 
^Miin^  in  size  from  within  outwards,  and  these  are  ] protected  by  a  not 
^  thick-walled  epidermis.     Hence  it  is  ea.<y  to  undei-stand  how  the 
^iptest  puncture  or  incision  may  reach  the  very  richest  miik-cells. 
.  The  ilriijiS  of  milky  juice  when  exposed  to  the  air,  quickly  hanlen  to 
vellowish-bit»wn  masses,  wliiti>h  within. 

Collection   and    Description — Lactucarium   has   ]»cin   esjiecially 

k-d  since  about  the  year  1S4.",  in  the  ncijjhbourhood  of  the  small 

of  Zell  on  lh«*  Mosel,  betwei-u  C'nblcn/.  and  Tpvcs  in    Khenish 

ia.     Tlie  introduction  of  this  in»lustry  i'<  diif  to  Mr.  (liM-ris,  apothr- 

of  that  placi*,  t«»  whom  we  an*  iutlcbtcd  t'nr  the  t'i»ll»»win;j  information 

fcr  s<»nie  further  j»articulai*s  t»»  Mr.  Mennr  nf  'AvW. 

The  plant  is  grown  in  gardens,  where  it  i»riM luces  a  >tem  only  in  its 

vear.     In  Mav  just  In'fore  it  ilowt-rs.  it>  >U-\\\  is  cut  nil"  at  ;ilHmi 

f*-l«»w  the  lop,  after  which  a  tran>virsc  >lire  is  taken  nil  daily 

St-ptrmlHT.     The  juice,  which  is  i»ure  whitt-  but  nailily  b.(  «»incs 

I  t'U  tb«r  .«uifa»'e,  is  rnllccted  tiMin   tin*  wniindcd  tnp  by  the  linLl'i", 

jltrazi^terrcil  tn  hemispherical  earthen  (  up^.  in  whii  ji  it  ipiii  kly  hiud*  iis 


ii»j  — •.  iriTtt  iJ»»»  ••omp.iritivi'  i'II«*t  ts  «if 
lu-.,  ••/^/-•fi4frr/.vi,  i-ztr:i<-ti  tl  (ntiii  tlh* 
9  -r<«  II I  rr rn  m     or     WktU    1  '•  7 */>'/    rit' 

I.  ATi  1  lJi.it  |inH  unil  fr«»ni  tin-  l^utu.a 
nr  ''•Hnimm  ru/tinitnl  Lrtfitrr  nf  the 
•at^.'jr  -  '  rmtjrrrf,  0/   thr   Amfrnfin 


'   lit'jiutilully  ilrliii-.iti -I   l.y    H  tiis*' Ml   in 
tlic  Wdik  Iililii-.l  to  itt    l».  -l.'ij,    iit.ti-  "J  ;    '•  !• 

al."!!    'I'll'-!!!,    ./   III.    i/.  %    >■   ,■    f.Y<    .1'',     /■"■  '     \ 

stt/ti/.ja.i>f.    Kiitti  nliUii  1^05.  t.i!».  1.  1.:,.  IT. 

\  \  li 
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so  that  it  can  be  turned  out.  It  is  then  dried  in  the  sunshine  untSd 
can  be  cut  into  four  pieces,  when  the  diying  is  completed  by  exposnreto 
the  air  for  some  weeks  on  fmmes. 

At  Zell,  300  to  400  kilogrammes  (661  to  882  ib.)  of  lactucaiiumw 
annually  produced  ;  the  whole  district  furnishes  at  iDest  but  20  quintili 
annually.  The  price  the  drug  fetches  on  the  spot  varies  from 4 toll 
thalers  per  kilogramme  (about  65.  to  14s'.  per  lb.)  In  the  Eifel  distritf 
where  lactucarium  was  formerly  collected,  none  is  now  produced. 

As  found  in  trade,  German  lactucarium  consists  of  angular  pifi»| 
formed  as  already  described,  but  rendered  more  or  less  shrunken  aoi 
irregular  by  loss  of  moisture  and  by  fracture.  Externally  theyaieof 
dull  reddish  brown,  internally  opaque  and  wax-like,  and  when  recent,! 
a  creamy  white.  liy  exposure  to  the  air,  this  white  becomes  yellow 
then  brown.  Lactucarium  has  a  strong  unpleasant  odour,  suggestifei 
opium,  and  a  very  bitter  taste. 

The  lactucarium  produced  by  Aubergier  of  Clermont-Ferraiid  if 
excellent  quality,  but  does  not  appear  to  differ  from  that  obtained  on 
Mosel,  except  that  it  is  in  circular  cakes  about  1 J  inches  in  dis 
instead  of  in  angular  lumps. 

Scotch  lactucarium,  which  was  formerly  the  only  soit  found  in 
market,  is  still  (1872)  met  with.     Mr.  Fairgrieve,  who  produces  it  ini 
neighbourhood  of  Edinburgh,  collects  the  juice  into  little  tin  vessd^i 
which  it  quickly  thickens ;  it  is  then  turned  out  and  dried  with  a 
heat,  the  drug  l)eing  broken  uj^  as  the  process  of  drying  goes  on. 
thus  obtained  in  irre<:i:ular  earthy-looking  limips  of  a  deep  brown 
of  which  the  larger  may  be  about  an  inch  in  length.    In  smell,  it 
resembles  the  drug  collcciL'd  un  the  Continent.^ 

We  are  unac(iiiaiiitGd  M'ith    IJussian  Lactucariiun  which  has 
quoted  at  a  very  high  price  in  some  continental  lists. 

Chemical  Composition — Lactucarium  is  a  mixture  of  ver}' 
organic  substances,  together  with  8  to  10  per  cent,  of  inorganic 
It  is  not  comi)letely  taken  up  by  any  solvent,  and  when  heated 
.softens  but  does  not  melt. 

]>y  exhausting  with  boiling  alcohol,  it  yielded  us  oS'T  per  ceiHl 
Ldcioarin  or  Lrrdurone,  C^^ll-^'O,  depositing  it  in  crystals  which 
duly  purified  have  the  form  of  slender  colourless  needles,  fusing  at 
185"  v..  to  an  amori>hons  mass.     Lactucerin  is  an  inodorous,  tasl 
Hinitral  substance,  insoluble  in  water,  but  dissolving  in  ether  audini 
both  fixed  and  volatile,  not  c^uite  so  readily  either  in  benzol,  or  in 
sulj)hide  of  carbon.     It  appears  to  be  closely  allied  to  £i(2^hort'0t\ 
which  it  ought  to  be  accurately  compared. 

Cold  alcohol  as  well  as  boiling  water,  take  out  of  lactucarium 
(I'.S  per  cent,  of  a  crybtallizable  bilter  substance,  Lactvcin,  C'^UP-0', 
which  although  it  reduces  alkaline  cupric  tartrate,  is  not  a  glu( 
Lactucin  forms  white  pearly  scales,  readily  soluble  in  acetic  acid, 
insoluble  in  ether.     It  loses  its  bitterness  when  treated  with  an  alk 

From  the  mother-liquors  that  have  yielded  lactucin,  Ludwi^olt 
Laducic  AcliJy  as  an  amorphous  light  yellow  mass,  becoming  ci 
line  after  long  standing.    Lastly  lactucariimi  has  further  atfoixied  in 

^  AiVi'  arc  indebted  to  Mr.  II.  C.  IJaildon      T.  and  11.  Smith  fur  a  recent  s*niji<rfl 
UiT  11  s|H'«inKMi  of  Scotch   lactucarium  col-       Fairgricvc's  article. 
Icctcd  about  tlio  year  1844,  and  to  Messrs. 
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ntity,  au  ainorphoua  substance  named  Lactiicopicrin,  C*MI**0^,  appa- 
tly  produced  from  lactucin  by  oxidation ;  it  is  stated  by  Kroiuayer 
62)  to  be  soluble  in  water  or  alcohol,  and  to  ]>e  very  bitter. 
Of  the  widely  dilFused  constituents  of  plants,  lactucarium  contains 
in,  albumen,  gum,  oxalic,  citric,  malic  and  succinic  acids,  sugar,  man* 
i,  and  asparagin,  together  with  potassium,  calcium  and  magnesium 
a  of  nitric  and  phosphoric  acids.  We  o1)tained  cr}'stals  of  nitrate  of 
usiam  by  concentrating  the  aqueous  decoction  of  lactucarium.  On 
illation  with  water,  a  volatile  oil  having  the  odour  of  lactucarium, 
sea  over  in  very  small  quantity. 

Uses — The  soporific  powers  universally  ascril)ed  in  ancient  times  to 
lettuce,  are  sup))Osed  to  exist  in  a  concentrat(^d  fonu  in  lactucarium. 
numerous  ex|)eriments  have  failed  to  show  that  this  substance 
leases  more  than  very  slight  sedative  proi)erties,  if  indeed  it  is  not 
>latelv  inert.* 


LOBELIACKE. 

HERBA     LOBELIiE. 

Lobelia,  Indian  Tobatco ;  F.  Lobelic  cnfiic ;  G.  Lobeliakraut. 

Botanical  Origin — Lobelia  injlata  L,  an  annual  herb,  1>  to  18  inches 
I,  with  an  angular  upright  stem,  simple  or  more  fre^juently  branching 
•  the  top,  widely  difl'used  throughout  the  eastern  part  of  North 
■rica  from  Canada  to  the  Mississippi,  growing  in  neglected  fields, 
g  roadsides,  and  on  the  edges  of  woods,  and  thriving  well  in  European 
lens. 

History — Ijobelia  injlata  was  described  and  figured  by  Liunicus* 
t  specimens  cultivated  by  him  at  I'psala  about  1741,  but  he  does 
ittribute  to  the  plant  any  medicinal  virtues. 

riic  aborigines  of  Xorth  America  made  use  of  the  herb,  which  from 
circum.'^tance  and  its  acrid  taste,  came  to  be  called  Indian  Tobacco. 
kirope  it  was  noticed  by  Schoepf  **  but  with  little  appreciation  of  its 
■la.  In  America  it  has  long  been  in  the  handa  of  quack  doctors, 
its  value  in  asthma  was  set  forth  by  Cutler  in  18l:>.  It  was  not 
loved  in  England  until  about  1829,  wlien  with  several  other  remedies, 
is' introduced  to  the  medicail  profession  by  IJeece.* 

>eacraption — The  leaves  are  1  to  3  inches  long,  scattert»d,  sessile, 
^lanceolate,  rather  acute,  obscurely  toothed,  somewhat  pubescent. 
edge  of  the  leaf  bears  small  whitish  glands,  and  l>etween  them 
ted  hairs  which  are  more  frequent  on  the  under  than  on  the  upper 
©e.  They  are  usually  in  greater  abundance  on  the  lower  and 
He  portions  of  the  stem. 
"he  stem  of  the  gro^^ing  plant  exudes  when  wounded  a  small  quan- 

ilk,     TMtraprutifj  and  Mat.  Mfil.   i.  '  JcUt  Sf>c.  Ruj.  ScUnt.  I'jtMl.  1740.  2:>.' 

I     75S.       OaiTud    {Mai,     Tima    and  '  M'it.  Med,  Americana^  Krlanpi.',  1767. 

^   M  Xarelit  1864),  gave  lactucarium  128. 

vfasn   Uo«e«,   rrpeated  3  or  4  tiiifs  a  ^  Trfatisf  on  tht'  /ihf/d^r-i»<fdrd  L^Mia^ 

rithmat  bainf  able  to  perceive  that  it  Loud.  U'JV. 

^y   «0Kt  tither  aa   an    anodyuu  or 
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tity  of  acrid  milky  juice,  contained  in  laticiferous  vessels  running  i 
into  the  leaves.  The  inconspicuous  blossoms  are  arranged  in  a  mi 
flowered,  terminal,  leafy  raceme.  The  five-cleft,  bilabiate  corolli 
blueish  with  a  yellow  spot  on  the  under  lip,  its  tube  being  as  long  as 
somewhat  divergent  limb  of  the  calyx. 

The  capsule  is  ovoid,  inflated,  ten-ribbed,  crowned  by  five  elongi 
sepals  which  are  half  as  long  as  the  ripe  fruit.  The  latter  is  two-ce 
and  contains  a  large  number  of  ovate-oblong  seeds  about  -5*5^  of  an  i 
in  length,  having  a  reticulated,  pitted  surface. 

The  herb  found  in  commerce  is  in  the  form  of  rectangular  cal 
1  to  If  inches  thick,  consisting  of  the  yellowash-green  chopped  h* 
compressed  as  it  would  seem  while  still  moist,  and  afterwards  n« 
trimmed.  The  cakes  arrive  wrapped  in  paper,  sealed  up  and  bearing 
label  of  some  American  drugsjist  or  herb-grower. 

Lobelia  has  a  herby  smell  and,  after  being  chewed,  a  burning,  i 
taste  resembling  that  of  tobacco. 

Chemical  Composition — Lobelia  has  been  examined  chemic 
by  Procter  (1838-1841),  Pereira  (1842),  Eeinsch  (1843),  Bastick  (18 
also  by  F.  F.  Mayer.^  The  first-named  chemist^  traced  the  activit 
the  plant  to  a  liquid,  volatile  alkaloid  which  he  termed  Lobelina,9iii 
observations  were  confirmed  some  years  later  by  the  independent  eii 
ments  of  Bastick.'  From  the  labours  of  these  chemists  it  appears 
lobebna  is  an  oily,  viscid,  transparent  fluid  with  a  strong  sdkaline 
action,  especially  when  in  solution.  In  the  pure  state,  it  smeUs  slig 
of  the  plant,  but  more  strongly  when  mixed  with  ammonia.  Its  t 
is  pungent  and  tobacco-like,  and  when  taken  in  minute  doses,  it  e 
cises  in  a  potent  manner  the  poisonous  action  of  the  drug.  Lobelii 
volatile,  but  does  not  evaporate  entirely  unchanged.  It  dissolve 
water,  but  more  readily  in  alcohol  or  ether,  tlie  latter  of  whit 
capable  of  removing  it  from  its  aqueous  solution.  Caustic  alb 
decomjiose  it  readily.  It  neutralizes  acids  forming  with  them  ciji 
lizable  salts,  soluble  in  water  or  alcohol.  The  hvdrocliloiTite  is  desci 
as  forming  colourless,  transparent,  well-defined  acicular  cr}'stals;  a 
phate,  nitrate,  and  oxalate  have  been  also  obtained. 

The  herb  likewise  contains  traces  of  essential  oil  (the  ZoMiani 
Pereira?),  resin  and  gum.    The  seeds  afforded  Procter  alK)ut  30  pen 
of  fixed  oil,  sp.  gr.  -940,  which  was  found  to  dry  very  rapidly. 
Jjohch'in  of  Keinsch  appears  to  be  an  indefinite  compound. 

In  1871,  Enders  at  our  request  performed  some  researches  on  lol 
in  order  to  isolate  the  acrid  substance,  to  which  the  herb  owes  itet 
He  exhausted  the  drug  with  spirit  of  wine  and  distilled  the  liqu: 
presence  of  charcoal,  which  then  retained  the  acrid  principle.  The< 
coal  was  washed  with  water,  and  then  treated  with  boiling  ale 
This  on  evaporation  yielded  a  green  extract,  which  was  further  pui 
by  means  of  chloroform.  Warty  tufts  were  thus  finally  obtained 
always  of  a  brownish  colour.  The  tufts  are  readily  soluble  in  ethei 
chloroform,  but  only  slightly  in  water ;  they  possess  the  acrid  tas' 
lobelia.  This  substance,  which  we  may  term  Lohclacrin^  is  decom] 
if  mei'ely  boiled  with  water ;  by  the  influence  of  alkalis  or  acids 

*  American   Joum.    of  Pharm.    xxxvii.  -  Am.   Jnurn.  of  Pharm.  iiL  (185 

(l&6fi)  20l>;  also  Jahresbcrichi  of  Wi-^'ors       vii.  (1841)  1  :  Pharm.  Jaum,  x.  (ISil 
and  Husomann,  1866.  252.  '  Pharm.  Journ.  x.  (1S51)  270. 
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1  into  sugar  and  Lcbelic  Acid.     The  latter  is  soluble  botb  in 
ind  alcohol,  and  is  non- volatile ;   it  yields  a  soluble  salt  with 
oxide,  whereas  its  pluuiljic  salt  is  insoluble  in  water. 

?s — Tiobelia  is  a  powerful  nauseating  emetic ;  in  large  doses  an 
rcotic  poison.     It  is  prescribed  in  spasmodic  asthma. 


ERKIACEyE. 

FOLIA    UViE    URSI. 

^rry  Lfavcs;  F.  FtuiilcH  dc  BasseroU ;  G.  JJdrnifrnulenhldtter. 

tanical  Origin — Ardostaphi/los  Uva-umi  Sprengel  {Arbutus 
ri  L),  a  small,  procumln»nt,  evergreen  shrub,  distributed  over  the 
part  of  the  northern  hemisphere.  It  occurs  in  North  America, 
.  Northern  £uroi>e  and  Russian  Asia,  and  on  the  chief  mountain 
of  Central  and  Southern  Kurope.  In  Britain,  it  is  confined  to 
l1,  the  north  of  England  and  Ireland. 

tory — The  bearberry*  previously  described  by  Clusius  in  1601, 

ommended  for  medicinal  use  in  1763,  by  Gerhard  of  Berlin  and 

It  had  a  place  in  the  London  Pharmacopeia  for  the  first  time 

* 

icription — The  leaves  are  dark  green,  J  to  1  inch  in  length  by 
of  an  inch  in  breadth,  obovate,  rounded  at  the  end,  gradually 
)d  into  a  short  petiole.  They  are  entire,  with  the  margin  a  little 
1,  and  in  the  young  state  slightly  pubescent,  otlierwise  the  whole 
mooth,  glabrous,  and  coriaceous ;  the  upper  surface  shining,  deeply 
ed  with  a  network  of  veins ;  tlie  under  minutely  reticulated  with 
ins.  The  leaves  have  a  ver)'  astringent  taste,  and  when  iK)wdered. 
ce  smell. 

smical  Composition — Kawalier  (1852)  has  shown  that  a  decoc- 
bearberr)'  treated  with  basic  acetate  of  lead,  yields  a  gallate  of  that 
thus  proving  that  gallic  acid  exists  ready-formed  in  the  leaves, 
he  filtrate,  freetl  from  lead  by  sulphuretted  hydrogen,  is  properly 
rated,  it  deposits  acicular  crystals  of  Arbutin,  C-*H'^0"JH*0, 

ueutrul  substance,  easily  soluble  in  hot  water,  less  so  in  cold, 
Dg  in  alcohol,  but  sparingly  in  ether.' 

contact  for  some  days  with  cmulsin,  or  by  boiling  with  dilute 
ic  acid,  arbutin  is  resolved  into  Ili/drokinonc,  C*H*K!)-  (Kawalier*s 
n),  and  glucose.  The  action  of  peroxide  of  nuinganese  and  dilute 
ic  acid,  on  the  other  hand,  converts  arbutin  into  Kinone,  C*H*0', 
nic  acid  (p.  325).     If  a  concentrated  decoction  of  the  leaves  is 

to   stand  for   some   months,   a  decomi)Osition   of  the  arbutin 
lace,  and  a  certain  quantity  of  hydrokinone  can  be  isolated  by 

the  liquid  with  ether. 

rokinone  was  likewise  found  by  Uloth  (1851))  among  the  products 
liatillation  of  an  aqueous  extract  of  bearberry  leaves,  together 

ly,  jt^fartUu$  Mtdieaminum,  ii.  >  Gmcliu,  CkcniMru,  xv.  (1M2)  419. 
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with  the  isomeric  substance  Pyrocaiechin  (p.  172).  Arbutin  itsdf  alio 
yields  hydrokinone  by  means  of  diy  distillation.  Hydrokinone  fim 
colourless  cr}'stals,  melting  at  VlT'b  C. ;  kinone  crystallizes  in  biilliiit 
yellow  scales,  melting  at  llS**-?  C.  and  then  evolving  a  peculiar  odoit 
The  vapour  strongly  irritates  the  eyes,  and  the  watery  solution  impoxtia 
yellow  colour  to  the  skin. 

In  the  mother-liquor  from  which  the  arbutin  has  crystallized,  then 
remains  a  small  quantity  of  the  very  bitter  substance  called  frioaiu^ 
occurring  in  greater  abundance  in  other  Erkacecc.  Ericolin,  C**H*0**,ii 
an  amorphous  yellowish  mass,  softening  at  100**  C.  and  resolved,  wiM 
heated  with  dilute  sulphuric  acid,  into  sugar  and  Ericinol,  a  colondo^ 
quickly  resinifying  oil,  isomeric  with  the  camphor  of  the  Laurin^}  It 
has  a  peculiar,  not  disagreeable  odour. 

H.  Trommsdoiff  in  1854,  obtained  firom  bearberry  leaves  by  exhio*' 
ing  them  with  ether  (in  which  however  it  is  but  slightly  soluble)  tki 
colourless  and  tasteless  crystallizable  neutral  substance  Ursone,  C*H*K 
It  melts  at  200°  C,  and  sublimes  apparently  unchanged.  Tonner  (186^ 
met  with  it  in  the  leaves  of  an  Australian  Epacris,  a  plant  of  the  stti 
order  as  the  bearberry. 

Lastly  tannic  acid  is  present  in  the  leaves  under  notice;  tkii 
aqueous  infusion  is  nearly  colourless,  but  assumes  a  violet  hue  on  adit, 
tion  of  ferrous  sulphate.  After  a  short  time  a  reddish  precipitate  i 
produced,  which  quickly  turns  blue.  By  using  ferric  chloride,  a  U 
black  precipitate  immediately  separates. 

Adulteration — The  leaves  of  Vaccinium  Vitis-idcru  L.  called 
Whortleberry  or  Co\v6erry,  have  been  confounded  with  those  of 
which  in  form  they  much  resemble.     But  they  are  easily  distingui 
by  being  somewhat  crenate  toward  the  apex,  dotted  and  reticulate  on 
under  surface  and  more  revolate  at  the  margin. 

Uses — An  astringent  tonic  used  chiefly  in  affections  of  the  bl 
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FRUCTUS    DIOSPYRI. 

Botanical  Origin — Dioqyyrofi  Emhryopteru^  Pers.  {EmhTf\ 
tjlutinifera  lioxb.),  a  middle-sized  or  lar^^e  cvei'<a*c»en  tree,  nativo  of 
western  coiist  of  India,  ('eylon,  Bengal,  Burma,  Siam  and  also  Java.* 

History — The  tree,  which  lias  a  Sanskrit  name,  was  known 
Rheede  and  was  figured  in  his  Ilorfns  Maldbaricus}  The  circumst 
that  tlie  unripe  fruit  abounds  in  an  astringent  viscid  juice  which  is 
by  tliu  natives  of  India  for  daubing  the  bottoms  of  boats,  was  commi 
cated  bv  Sir  William  Jones  to  Koxburdi  in  1791.  The  intr»>dnc 
ot*  the  fruit  into  medicine  wliich  is  due  to  O'Shaughncssy,^  has 
followed  by  its  admission  to  the  Pharmacopo:ia  of  India,  1868. 

Description — The  fruit  is  usually  solitary,  subsessile  or  pedi 

*  Oniclin,  Chtinistrif,  xvi.  (1804)  28.  in  thw  Tran^aciio}Vt  of  the  Camhndy 

'  A  very  rompletc  account  of  the  tree,  us  sophical  SocUty^  xii.  part  L  1873. 

well  as  of  the  whole  order,  will  be  found  in  '  Tom.  iii.  tab.  41. 

llicrn's  Monograph  uj  EUnaacCf  published  *  Bengal DispcnfQtory^Q^^ffoXtiktXMi 
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t)alar  or  ovoid,  1^  to  2  inches  loiig,  surrounded  at  the  base  by  a 
,d  deeply  4-lobed  calyx.  It  is  of  a  yellowish  colour,  covered 
usty  tomeutum ;  internally  it  is  pulpy,  G-  to  10-celled,  with  tliin 
ary  seeds.  The  pulp  is  excessively  astringent  when  unripe,  but 
s  quality  at  maturity  so  far  as  to  become  eatable.  The  fruit  is 
y  in  the  unripe  and  fresh  state. 

tnical  Composition — No  satisfactory  analysis  has  been  made 
fruit,  but  there  can  ])e  no  doubt  that  in  common  with  that  of 
ecies  of  Dioapyros,  it  is  when  immature,  rich  in  tannic  acid, 
in  (1873),^  who  has  examined  the  fruit  of  the  American  2). 
ina  L,  found  it  to  contain  a  tannic  acid  which  he  considered 
.  with  that  of  nutgalls,  besides  an  abundance  of  pectin,  glucose, 
?llow  colouring  matter  insoluble  in  water  but  dissolving  freely 

s — Tlie  inspissated  juice  has  been  recommended  as  an  astringent 
loea  and  chronic  dysentery. 
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RESINA    BENZOE. 

imim  ;  B^nzoiUy  Gum  Benjamin;  F.  Benjoin  ;  (J.  Bcnzoehnrz} 

ftnical  Origin — Styrax  Benzoin  Dryander,  a  tree  of  moderate 
with  stem  as  thick  as  a  mans  body  and  beautiful  crown  of 
indig(*nous  to  Sumatra  and  Java,  in  the  first  of  which  islands 
is  produced. 

tree  yielding  the  superior  benzoin  of  Siam,  though  commonly 

to  this  species,  has  never  been  examined  botanically,  and  is 

unknown.     The  French  exi>etlition  for  the  exploration  of  the 

and  Cochin  China  (1866-68),  reported  the  drug  to  be  produced 

issia-yielding  forests  on  the  eastern  bank  of  the  river  in  question 

;  X.  lat.  Vf,     Whether  any  In^nzoin  is  obtained  from  S,  Finlay- 

7*  Wall,  as  conjectured  by  Royle,  we  know  not. 

tory — There  is  no  evidence  that  the  Cfreeks  and  Romans,^  or 
'  earlier  Arabian  physicians,  had  any  acquaintance  with  benzoin ; 
he  drug  to  be  recognized  among  the  commoiUties  which  were 
d  to  China  by  the  Amb  and  Persian  traders  between  the  10th 
li  centuries,  though  the  camphor  of  Sumatra  is  expressly  named, 
first  mention  of  benzoin  known  to  us,  occurs  in  the  travels  of 
uta,*  who  having  visited  Sumatra  during  his  journey  through 
;,  .\.l>.  n^'i-l*.*,  notes  that  the  island  produces  Java  Frankincense 
aphor.  The  wonl  Jova  was  at  that  period  a  designation  of 
I,  or  was  even  used  by  the  Ar;il»'^  to  signify  the  islands   and 

fiT  U  PhttfufuiinUr  {IHixtpitroi)^  tn'atiii^  Hitter  Almond  Oil  with  an  alcoholic 

is  l97S.  2>i  30.  solutittii   of   |H>taNh.      It   has  the    formula 

:n  in  Malay  an«l  .lavautsi'  U  tcnno<l  ( ''^H^H)'  (S<.*horleminrr). 

K^MMiSktn,  an«l  Kamntjaiu  ubbn--  '  Cruwfurd  iiUKgestd  that  the  A/a/u^iMrMm 

n4mtA  ami  uiimin  (Oawfurd)  ;  it  of  the  ancients  in  ]»oa8ibly  benzoin,— DifL  i/ 

I  SiMBitac  kvui-i/an  or  k-nn-tfun  ;  in  Itulian  Isiandsy  50. 

!!•  Btnmfin  U  alio  afiiilied  to  a 


:fyiuiline  tabfttance  obtained  by      ir.  228.  240. 


*   I'nmgt*  tflf'n    Batoutah^   tnuluit    par 
Dcfn^mery  et  SaogiiiDetti,  raria,  1853-5tt. 
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productions  of  tlie  Archipelago  generally.^  Ileuce  came  the  A] 
name  Lvhan  Jdioi,  i.e.  Java  FranHncaise,  conupted  into  'Aiji 
Benjuiy  Bcnzui,  Benzo't  and  Benzoin,  and  into  the  still  more  vi 
English  Benjamin, 

We  have  no  further  information  about  the  drug  until  the  latter 
of  the  following  century,  when  we  find  a  record  that  in  1461,  the  n 
of  Egypt,  Melech  Elmaydi,  sent  to  Pasquale  Malipiero,  doge  of  Ye 
a  present  of  30  rotoli  of  Bcyizoi,  20  rotoli  of  Aloes  Wood,  two  pai 
Carpets,  a  small  flask  of  Balsam  (of  Mecca),  15  little  boxes  of  Thet 
42  loaves  of  Sugar,  5  boxes  of  Sugar  Candy,  a  horn  of  Civet,  and  20  p 
of  Porcelain.^  Agostino  Barberigo,  another  doge  of  Venice,  w« 
sented  in  a  similar  manner  in  1490  by  the  sultan  of  Egj'^pt  with  35 1 
of  Aloes  Wood,  the  same  quantity  of  Benzui  and  100  loaves  of  So) 

Among  the  precious  spices  sent  from  Egypt  in  147G  to  Cato 
Comaro,  queen  of  Cyprus,  were  10  lb.  of  Aloes  Wood  and  151 
Benzui*  These  notices  indicate  the  high  value  set  upon  the  drug i 
first  brought  to  Europe. 

The  occurrence  of  benzoin  in  Siam  is  noticed  in  the  journal  ol 
voyage  of  Vasco  da  Gama,'*  where  in  enumerating  the  kingdoms  of  I 
it  is  stated  that  Xarnauz  (Siam^)  yields  much  benzoin  worth  3  crm 
and  aloes  worth  25  cnczados  ^qt  farazola.  According  to  the  same  re 
the  price  of  benzoin  {hcijoim)  in  Alexandria  was  1  cruzado  per  at 
half  the  value  of  aloes  wood. 

The  Portuguese  traveller  Barbosa  visited  in  1511,  Calicut  oi 
Malabar  Coast,  and  found  Benzui  to  be  one  of  the  more  valuable  i 
of  export,  one  farazola  (221b.  6  oz.)  costing  65  to  70/anoes;  can 
fetched  nearly  the  same  price,  and  mace  only  25  to  30  fanocs.  ] 
other  sources  we  gather  that  benzoin  was  an  article  of  Venetian  tra 
the  beginning  of  the  16th  century. 

Garcia  d*Orta,  writing  at  Goa  (1534-63),  was  the  first  to  give  a 
and  intelligent  account  of  benzoin,  detailing  the  method  of  colle 
and  distinguishing  the  drug  of  Siam  and  Martaban  from  that  pnx 
in  Java  and  Sumatra. 

In  the  early  part  of  the  17th  century,  there  was  direct  comm 
intercourse  between  England  and  both  Siam  and  Sumatra,  an  Ei 
factory  existing  at  Ayuthia  (Siam)  until  1623  ;  and  benzoin  was  d 
less  one  of  the  commodities  imported.  The  import  duties  leWed 
it  in  England  in  1635,  amounted  to  105.  per  it)J).  Benzoic  acic 
described  as  early  as  1617  by  Blaise  de  Vigen6re.^ 

Production — Benzoin  is  collected  in  Xorthcrn  and  Eastern  Sui 
especially  in  the  Batta  country,  lying  southward  of  the  state  of  A 
The  tree  gi*ows  in  plenty  also  in  the  higlilands  of  Palenibang  in  tlic  ; 


1  Yule,  £oi,kofScr  Marco  Tola,  ii.  USTl) 
228. 

-  Muratori,  Rci'iihi  Itnlicaruin  Scri])(<»n.^, 
xxii.  (1733)  1170.-100  rvA///  =  175  H.. 
Avoirdui>ois. 

"  L.  dc  Mas  Latrie,  Ilisf.  ih  V'lh  c'- 
(  htfprc,  Vic.  iii.  (1861)  483. 

*  Ibid.  iii.  406. 

•'  Rolfiro  do  V'uujrm  de  Vajico  da  Gumn 
nil  1497,  l»ar  Hcrculauo  c  o  lUnlo  Castello 
tie  Paiva,  sej^nda  edi^,  Lisboa,  1861. 109. 

•■  Yule,  op.  ciL  ii.  222. 


"  TliK  Rat€.<i  of  Mnnh.inJiz'S,  Lon^ 

^  Traictv  du  Fra  rt  du  S-.  /,  Paris,  \i 
ThoR'  is  said  to  be  an  t-Utiou  of  loOf 
we  havf  not  seen. 

^  Mitjuel,  Pntdrofftii'i  Fl*>r<r  ti-.tii. 
ISCO.  72;  M arsden, //(V.  o;'.n'mwm7/ rt 
1 783. 123. -  The  latter  author risidni 
cool  en  eight  years,  as  an  official  of  the 
Ooveniinent.  His  sptH^iinens  of  bexi 
now  in  the  nmscuni  of  the  Phaniu 
Society. 

The'  statement  of  C'rftwfnrd  {DxA 
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1  its  resin  is  collected.  It  is  chiefly  on  the  cot'ust  re^^ions  that  con- 
iemble  ]>Iant;itions  arc  found.  Teysniann  saw  the  cultivation  in  tlie 
icts  of  the  river  liatan;;  Ijeko,  the  trees  hein^'  planted  alKuit  IT)  foot 
art.  Tlie  l»enzoin  from  the  interior  is  mostly  from  wild  trres,  which 
curat  the  fiK.>t  of  the  ninuntuiiis  at  an  eh*vati«ni  of  IVH)  to  lOOU  feet. 

The  tn*e:*,  whieh  are  of  <|\uek  ;;mwth,  are  raisetl  froiii  scimIs  .sown  <»n 
p  [ed;;i-s  of?]  rice-fiehls;  they  ivquire  no  jiartirular  attention  Ix^yond 
ing  kept  clear  of  otlier  ]»hint<,  until  about  <I  <\v  7  year-i  old,  wlien 
eyhave  trunks  G  to  S  inches  in  diameter,  and  are  capahle  (if  yielding 
e  re.sin.  Ineisions  are  then  made  in  their  ."stems,  from  whieh  tliere 
udes  a  thick,  whitish.  n*.sinous  juiee,  which  soon  hardens  by  cxposun* 
the  air.  and  is  carefully  scraped  off  with  a  knifi?. 

Tlie  trees  continue  to  yield  at  the  rate  of  about  thret*  pounds  per 
aum  for  10  or  12  years,  after  which  jM*ri«Ml  they  an*  cut  down.  The 
tin  which  exudes  durin;^  the  first  three  years,  is  .said  to  be  fuller  of  white 
fcn  and  therefon^  of  fnier  cpiality,  than  tliat  which  issues  suliscquently, 
d  it  is  termed  by  the  Malays  11  cad  Uonoin.     That  which  flows  during: 

*  next  7  or  H  years,  is  browner  in  colour  and  less  valuable,  and  is 
(Own  as  B*'Ui/  Iknitnn  ;  while  a  third  .^^orl  callrd  /V*/.  is  obtained  by 
littin^'  the  tree  and  scrai)ing  the  wood ;  this  la.-^t  is  mixed  with  much 
rk  and  refuse.* 

Benzoin  is  brought  for  sale  to  the  ports  of  Sumatra  in  large  cakes 
Qed  Tnhkjmnys,  wrap] Kid  in  matting.  These  have  to  be  broken,  ami 
!lcned  either  by  the  heat  of  the  sun  or  by  that  of  boiling  water,  and 
sn  |tackcd  into  S4uare  cases  which  the  ix\sin  is  made  to  fill. 

The  only  account  of  the  ctjllection  of  S'utm  lUazoin  is  that  given  by 

•  R.  H.  Schomburgk,  for  some  years  l^ritish  Consul  at  liangkok."*  lie 
presents  that  the  bark  is  gashed  all  over,  and  that  the  resin  which 
ades,  collects  and  hardens  between  it  and  the  wood,  the  former  uf 
lich  is  then  strii)ped  ofl*.  This  account  is  confirmed  by  the  aspect  of 
W  of  the  Siiim  l>enzoin  of  commerce  a^^  well  as  by  that  of  pieces  of 
ik  in  our  ]K>ssession;  but  it  is  also  evident  that  all  the  Siam  drug  is 
I  thus  obtained.  Schomburgk  adds,  that  the  resin  is  much  injureil 
1  bniken  during  its  conveyance  in  small  baskets  un  bullocks'  backs 
the  navigiible  part«  of  the  Menam.  whence  it  is  bnuight  down  to 
Bskok.^ 

Whether  benzoin  owes  its  original  fluidity  to  a  volatile  oil  holding 
\  resin  in  solution,  and  its  solidification  to  the  volatilization  of  this 
,  or  whether  the  resin  itself  hanlens  by  oxidation, — what  occa.sions 
\  remarkable  diversity  of  aspect  between  the  o]>ai|ue  and  milk-like. 
1  the  completely  transparent  resin,  art^  questions  to  be  investigated  by 
Be  future  obser\'cr. 

Description — IJcnzoin  (always  termed  in  Knglish  commerce  Gvh> 

iam/i/tfii'^,  \^TA.  50»  that  Wii/oiu  is  ml-  inhTinr^  :in'  iiwil  in  tho  KhM  tn  tliMin^iisl: 
td  in  Boruc^>  "cm  (hr  n^jihtm  roti.st  hi       tho  qimlitiva  of  liiuiiy  ntluT  i-i>tiiini>ilitif.'<.  a- 


^  i'/  JiruMtii  "  i!«  to  us  iiif\i»lii-tililf.  iHirm-o  raiuphor,  Ks<-iiltiit  I»ini>'-iu>t.«',  ( .n- 

fk.  John,  Ithtinh  <'iiii>«ul  in  r>orni-i»,  in  iI.iii;oiii>,  (!un»anuni,  &i-. 

lAcial  rr|iort  on  the   tmlf  of   nninai.  *  This  .irroiint   must  ha\'-  lurii   ilirivfl 

d   frtitn   that    jAarn  'I'J  JannurT,  ISfiS  from  othiTs,  for  Sir  K.  II.  S.hi.iii}nr^'k  ■•*!- 

mfrmtnt  the  various  priNlui-tiond  of  th<-  tainly  iit\iT   vi«iti<l    tin-    r(;:ioii   pi<Miuiiii;^ 

ict,  bat  «lorfl  not  name  licn/oin.  liiii/uin. 

rh«  i^rmm  J/emi,  Brlltf  ami  P*f4,  i-tpii-  =•  /'harm.  Juurn.  iii.  .I'^tSit  I'i^. 
It  to  our  vorda  tup'.riur,  medium  ami 
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Benjamin)  is  distinguished  as  of  two  kinds,  Siam  and  Sumatra,  Esi 
sort  occurs  in  various  degrees  of  purity,  and  under  considerable  diffeieocei 
of  appearance. 

1.  Siam  Benzoin — The  most  esteemed  sort  is  that  whicli  coBa* 
entirely  of  flattened  tears  or  drops,  an  inch  or  two  long,  of  an  opiqi; 
milk-like,  white  resin,  loosely  agglutinated  into  a  mass.  More  frequei^ 
the  mass  is  quite  compact,  consisting  of  a  certain  proportion  of  vMii 
tears  of  the  size  of  an  almond  downwards,  imbedded  in  a  deep,ii4 
amber-brown,  translucent  resin.  Occasionally  the  translucent  resin pR- 
ponderates,  and  the  white  tears  are  almost  wanting.  In  some  pachp^ 
the  tears  of  white  resin  are  very  small,  and  the  whole  mass  htt  ik 
aspect  of  a  reddish-brown  granite.  There  is  always  a  certain  admiitot 
of  bits  of  wood,  bark,  and  other  accidental  impurities. 

The  white  tears  when  broken,  display  a  stratified  structure  wA, 
layers  of  greater  or  less  translucency.  By  keeping,  the  white  miDy 
resin  becomes  brown  and  transparent  on  the  surface,  but  from  wm 
experiments  made  by  one  of  us  (F.)  it  does  not  appear  that  the  ofu^ 
is  due  to  water,  but  rather  to  a  peculiar  molecular  (semi-crystaUioell 
state  of  the  resin.  i 

Siam  benzoin  is  very  brittle,  the  opaque  tears  showing  a  &ligU|fi 
waxy,  the  transparent  a  glassy  fracture.  It  easily  softens  in  the  waA 
and  may  be  kneaded  with  the  teeth  like  mastich.  It  has  a  ddiaiK 
balsamic,  vanilla-like,  fragrance  but  very  little  taste.  When  heated  I 
evolves  a  more  powerful  fragrance,  together  with  the  irritating  fumes  tl 
benzoic  acid ;  its  fusing  point  is  75°  C.  The  presence  of  benzoic  nal 
may  be  shown  by  the  microscopical  examination  of  splinters  of  tk 
resin  under  oil  of  turpentine. 

Siam  benzoin  is  imported  in  cubic  blocks,  which  take  their  foriafron 
tlie  wooden  cases  in  which  they  are  packed  while  the  resin  is  still  sA 

2.  Sumatra  Benzoin — Prior  to  the  renewal  of  direct  commeidJ 
intercourse  with  Siam  in  1853,  this  was  the  sort  of  benzoin  most  oo* 
monly  found  in  commerce. 

It  is  imported  in  cubic  blocks  exactly  like  the  preceding.  fro« 
which  it  differs  in  its  ^renerally  greyer  tint.  The  mass  however,  vhei 
tlie  drug  is  of  good  quality,  contains  numerous  opaque  tears,  set  in  i 
translucent,  greyish -brown  resin,  mixed  with  bits  of  wood  and  birk 
When  less  good,  the  white  tears  are  wanting,  and  the  proportion  d 
impurities  is  greater.  We  have  even  seen  samples  eonsistiiiir  alawil 
wholly  of  bark.  In  odour,  Sumatra  benzoin  is  both  weaker  ami  bi 
agreeable  than  the  Siam  drug,  and  generally  fiills  short  of  it  in  puitt] 
and  handsome  appearance, — and  hence  commands  a  much  lower  pri»' 
The  greyish-brown  portion  melts  at  i^r)*^,  the  tears  at  85"*  C. 

A  variety  of  Sumatra  benzoin  is  distinguished  by  the  London  »lnai 
brokers  as  Pennnrj  Btiijamin  or  Storax-fiuiclling  Benjamin.  We  luf 
^een  it  of  very  tine  (quality,  full  of  white  tears  (some  of  them  two  iiicta 
long),  the  intervening  resin  being  greyish.*  The  odour  is  very  agr^ilili 
smd  perce]»tibly  diHerent  from  that  of  Siam  benzoin,  or  the  usual  Su'jiifi 
sort.   Whether  this  drug  is  produced  in  Sumatra  and  by  Stt/raz  Brnzi^-a^ 

^  III  the  PuhNc  Lfilgrr,  May  2,  1874.  the       cwt. ;  Sumatra,  Ist  and  2nd,  17  !•►<.  I'tl 
DricoH  are  quoted  thus  :  — Siam   Oum  noii-  *  There  were  8  cases  of  this  Jr.:,'  -^i 

jamin,  1st  and  2nd  qualities,  £10  to  £28  per      at  Public  Sale,  13  April,  1871. 


RESINA  BENZOK  365 

but  it  is  worthy  of  note  that  S.  subdaiiiculatum  Miq.  occurring 
Sumatra,  has  the  same  native  name  {Kajoe  K^minjan)  as  S. 
A  that  Miquel  remarks  of  it — *'  An  ciiam  benzoifemmt'*^ 

cal  Composition — Benzoin  consists  mainly  of  amorphous 
K:tly  soluble  in  alcohol  and  in  potash,  having  slightly  acid 
uid  differing  somewhat  in  their  behaviour  to  solvents,  whence 
been  designated  alpha-resin,  beta-resin,  &c.  ]*ut  they  never- 
ear  to  agree  in  their  essential  pro|>erties.  When  benzoin  is 
potash,  it  is  partly  decomposed  and  then  according  to  Hlasi- 
iarth,  yields  among  other  products,  protocatechuic  acid  (moi-e 
cent),  para-oxybenzoic  acid,  C^H^O^  and  pyrocatecliin. 
I'd  to  dry  distillation,  benzoin  affords  as  chief  product,  Bnizoic 
0-,  together  with  emj»yreiuiKilic  products,  among  which  Ber- 
>n)ved  the  presence  (in  Siam  benzoin)  of  Styrol  (p.  244).  The 
d  exists  ready-formed  to  the  extent  of  14  to  18  or  more  pi'r 
lough  the  acid  readily  dissolves  in  twelve  parts  of  boilin<: 
esin  in  which  it  is  imbedded,  precludes  it^  complete  extraction 
ans.  It  is  however  easily  accomplished  by  the  aid  of  an 
st  advantageously  by  milk  of  lime,  which  does  not  combine 
iior|ihous  resins. 

L  is  not  manifestly  acte<I  on  by  bisul])hide  of  carbon,  but  if 
tact  with  it  for  a  month  or  two,  very  large  colourless  cr}'stals 
ucid  make  their  appearance.  Brought  into  a  wann  room,  th«; 
ckly  dissolve,  but  are  easily  repn^duced  by  exposure  to  cold, 
larniacopo'ias  rei^uire  not  the  inodorous  acid  obtained  by  a  wet 
:  that  aflbrded  by  sublimation,  wliich  contains  a  small  amount 
empyniuniatic  prcKlucts.  The  resin  when  repe.'itedly  subject«il 
ion,  affords  as  much  as  14  per  cent,  of  l)onzoie  acid.  It  has 
mown  that  the  opaque  white  tears  of  benzoin  are  less  rich  in 
d  than  the  transparent  brown  resin  in  which  they  lie.  From 
S.  W.  Brown  (1833)  extracted  13  per  cent,  of  impure  acid, 
ln»  fonner  scarcely  8^  per  cent.  We  are  by  no  means  sure 
iflerence  is  constant. 

Iniond  oil,  which  by  oxidation  yields  benzoic  acid,  is  wanting 
Very  little  volatile  oil   is  in  fact  to  lie  got ;  half  a  ]>oun<l 
IVnang  benzoin  yielded  us  by  distillation  with  water,  only  a 
»f  an  extremely  fragrant  oil  (Mijrol  t). 

chloride  imparts  to  alcoholic  solution  of  benzoin,  a  dark 
reon,  which  is  not  acquired  under  the  same  circumstances  by 
3  decfxrtion  of  the  powdered  resin  :  hence  the  reaction  does 
1  fr<:»m  tannin.  r»enzoin  <li5»solves  in  cold  oil  of  vitriol,  fonn- 
ion  of  splendid  carmine  hue,  from  which  water  separates 
l)onzoic  a<'''!. 

.nd  I^uteniann  in  1S60,  4ii.*-ct»vered  in  Siam  and  IVnanir  l>en- 
tr  with  lH»nzoie  acid,  an  acid  of  different  constitution  which  in 
recognize<l  a.s  Ciumnniv  Acid,  C^IPO'-.  Aschofl*  (1861)  found 
'  of  Sumatra  benzoin,  cinnamic  acid  only,  <»f  which  he  got  11 
\m\  in  amygdaloid  Siam  and  Penang  benzoin  only  ])enzoic 
lonie  samples  of  the  latter,  one  of  us  (F.)  has  likewise  met 
nic  acid.     On  triturating  this  sort  with  i>eroxide  of  lead,  and 

>  Prod.  Flora  Sumairantt,  I860.  474. 
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boiling  the  mixture  with  water,  the  odour  of  bitter-almond  oil,  doe  I 
the  oxidation  of  cinnamic  acid,  is  evolved. 

The  simultaneous  occurrence  of  benzoic  and  cinnamic  acids,  or  tl 
jibsence  of  one  or  other  of  them  in  benzoin,  is  due  to  circumstuicei  i 
present  unexplained. 

Commerce — The  statistics  of  Singapore,^  the  great  emporima' 
the  commerce  of  the  Indian  Archipelago,  show  the  imports  of  6i 
Benjamin  in  1871  as  7442  cwt.,  of  which  quantity  6185  cwt  hadbi 
shipped  from  Sumatra  and  405  cwt.  from  Siam.  Penang,  which  is  al 
a  mart  for  this  drug,  appears  from  the  same  authority  to  have  lecon 
from  Sumatra  for  trans-shipment,  4959  cwt  of  Gum  Bei^amin. 

Padang  in  Sumatra  exported  in  1870,  4303  piculs  (5122  cwt);  a 
in  1871,  4064  piculs  (4838  cwt.)  of  benzoin.^ 

The  imports  of  Gum  Benjamin  into  Bombay  in  the  year  1871-^' 
were  no  less  than  5975  cwt,  and  the  exports  1043  cwt^ 

Uses — Benzoin  appears  to  be  nearly  devoid  of  medicinal  propeHi 
and  is  but  little  employed.  It  is  chiefly  imported  for  use  as  inoeme 
the  service  of  the  Greek  Church. 
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MANNA. 

Manna  ;  F.  Manne ;  G.  Manna, 

Botanical  Origin — Fraxinus  Omus  L  {Omus  EnropoM  P€rs.\ 
Manna-ash,  is  a  small  tree  found  in  Italy,  whence  it  extends  northm 
as  far  as  the  Canton  of  Tessin  in  Switzerland  and  the  Southern  ly 
It  also  occurs  in  Hungary  (Buda)  and  tlie  eastern  coasts  of  the  Adria 
in  Greece,  Turkey  (Constantinople),  in  Asia  Minor  about  Smyrna  m 
Adalia  on  the  south  coast.     It  grows  in  the  islands  of  Sicily,  Sardi 
and  Corsica,  and  is  found  in  Spain  at  Moxente  in  Valencia.*    As 
ornamental  tree  it  has  been  introduced  into  Central  Europe,  where  i 
often  seen  of  greater  dimensions,  sometimes  acquiring  a  height  of  ab 
»30  feet.     It  blossoms  in  early  summer,  producing  numerous  feati 
panicles  of  dull  white  llowers  which  give  it  a  pleasing  appearance, 
foliage  exhibits  great  variation  in  shape  of  leaflets,  even  where  the 
is  uncullivated ;  and  the  fruits  also  are  verj^  diverse  in  form. 

In  some  districts  of   Sicily,   a  little  manna   is  obtained   frtim 
Common  Ash,  F.  e.rcclslor  L. 

History — The  name  Manna,  though  originally  applied  to  the  ahii 
miraculously  provided  for  the  sustenance  of  the  ancient  Israelites  dii 
their  journey  to  tlie  Holy  Land,  has  been  used  to  designate  other 
stances  of  distinct  nature  and  origin.    Of  these,  the  best  known  and  i 
important  is  the  saccharine  exudation  of  Fraxinns  Ormis  L,  whicli 
stitutes  the  Manno  of  Phiropeau  medicine. 

From  recent  researches  ^  it  appears  evident  that  previous  to  the 

1  7?/M'' i/'K^A' for  the  ('oli»ny  of  ih«»  straits  ^  FraAints    Dun^jcaiia     IK\,    i    :r 

Settleiiit'iits,  Sin^a|M)rr,  1872.  Northern  China,  ajijfcurs  to  W  Lanii 

-  Om.v/hr  R'-pm-fa,  Angnst  1873.  0.13.  tim-t  from  /'.  Onuus. 

*  Sfafnnriif  of  th>    Trmf-   amf  Xftrigrifiun  *  Hanbur}%   Ilistovical  X'^rs  ' .-  J/ 

of  the  Prr^id'ticif  "f  H"iiibay   f*tr  1871  7*J.  Phann.  Journ.  xi.  087i»)  32»>. 
pt.  ii.  28.  79.      *     *                   * 
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the  manna  uscil  in  Europe  was  imi)orted  from  the  East  and  was 
;  of  the  ash.  Raffuelc  Maffei,  called  also  Volaterranus,  a  writer 
irished  in  the  second  half  of  the  1  r>th  century,  states  that  manna 
L>  bo  gathered  in  Calabria  in  his  time,  but  that  it  was  inferior 
mental.'  At  this  period,  the  manna  collected  was  that  which 
spontaneously  from  the  leaves  of  the  tree,  and  was  termed 
it  foglid  or  Manna  di  froiula :  that  which  Howed  from  the  stem 
2  name  of  Manna  di  corpo  and  was  less  esteemed.  All  such 
vas  very  dear. 

lit  the  middle  of  the  16th  century,  the  plan  of  making  incisions 
imk  and  branches  was  resorted  to,  and  although  it  was  strenu- 
pposed  even  by  legislative  enactment,  the  more  copious  supplies 
t  enabled  the  collectors  to  obtain,  led  to  it  being  generally 
Manna  di  foylia  became  in  fact  utterly  unknown,  so  that 
if  Naples  writing  in  1770,  expresses  doubt  whether  it  ever  had 
itence.- 

Ii  regard  to  the  history  of  manna-production  in  Sicily,  there  is 
iouH  fact, — that  near  Cefalii  there  exists  an  eminence  in  the 
i  range,  called  Gihclntan  or  Gibclmanna,  which  in  Arabic  signifies 
nounOiin.  This  name  is  not  of  modem  origin,  but  is  found  in  a 
of  the  year  1082,  concerning  the  foundation  of  the  bishopric  of 
;  and  it  has  been  held  to  indicate  that  manna  was  there  col- 
uring  the  Saracenic  occupation  of  Sicily,  A.D.  827  to  1070.  We 
.  been  successful  in  finding  any  evidence  whether  this  supposition 
oimded.  On  the  other  hand,  it  is  remarkable  that  no  writer,  so 
e  know,  mentions  manna  as  a  proiluction  of  Sicily,  before  Paolo 
of  Palermo,  who  after  naminjr  many  lot^alities  for  the  drug  in 
ital  Italy,  states  that  it  is  also  obtained  in  Sicily.^ 
ua  was  also  produced  until  recently  iu  the  Tuscan  Maremma, 
her  from  that  locality,  nor  from  the  States  of  the  Church,  where 
jllected  in  the  time  of  Boccone.  is  any  supply  now  brought  into 
20,  thougli  the  name  of  Tolfa,  a  town  near  (Mvita  Vecchia,  is  still 
designate  an  inferior  sort  of  the  drug. 

collection  of  manna  in  Calabria  which  was  important  up  to  the 
he  last  centur}',  has  now  ahnost  entirely  ceased.* 

duction — Tlie  manna  of  oomniorce  is  collected  at  the  present 
lusively  in  Sicily.  The  ])rincipal  localities  producing  the  drug 
listricts  around  Capaci,  Carini,  Cinisi,  and  Favarota,  small  towns 
i  miles  west  of  Palenno  near  the  shores  of  the  l>ay  of  Castel- 

als^»  the  townships  of  Geraci,  Ca.stelbuono,  and  other  places 
istrict  of  (Ji'falii,  30  to  7<)  miles  eastwanl  of  Palermo. 
Uianua-a.'^h,  in  the  districts  whenie  the  best  manna  is  obtained, 

ut  the  i»n»si*iit  (hiy  form  natural  woods,  but  is  oultivatetl  inn^gular 
•lis  called //•'"«/«<///.  The  trees,  which  attain  a  heij^'ht  of  from 
t  feet,  are  planted  in  ri.»ws  and  stand  about  7  feet  ai»;ut,  the  soil 

ln*ini:  ut  times  IoosoikmI,  kept  free  from  weeds,  and  enriched  by 
Afi«T  a  tree  is  8  years  old  and  when  its  ^tem  is  at  least  .'»  inches 

en:arii   /.V'«ini,    Tarls.    ir>15.   lil».  *   Haiilnirv  in  ^ii'wnnh  In^uu.co  Ifofiano, 

Ottnliiv  187i.  '2*j7  ;  Pharui.  J-unt.  N..v.  30. 
rr'i;r*.  K.  (1771)  -^33.  1872.  421. 

Hi   fuica,    VtUil.    1CJ«7.    <»!». 
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in  thickness,  the  gathering  of  manna  may  begin;  and  may  m 
for  10  or  12  years,  when  the  stem  is  usually  cut  down,  and  a  yom 
brought  up  from  the  same  root  takes  its  place.  The  same  stum] 
has  often  two  or  three  stems  rising  from  it. 

To  obtain  manna,  transverse  cuts  from  1 J  to  2  inches  long  and  \ 
apart,  are  made  in  the  bark,  just  reaching  to  the  wood.  One  cut  is 
daily,  beginning  at  the  bottom  of  the  tree,  the  second  directly  ato 
first,  and  so  on  while  dry  weather  lasts.  In  the  following  year,  en 
made  in  the  untouched  part  of  the  stem,  and  in  the  same  w; 
succeeding  seasons.  When  after  some  years,  the  tree  has  been  c 
round  and  is  exhausted,  it  is  felled.  Pieces  of  stick  or  straws  are  m 
in  the  incisions,  and  become  encrusted  with  the  very  superior  n 
called  Manna  a  cannolo,  which  however,  is  unknown  in  commero 
special  sort.  The  fine  manna  ordinarily  seen,  appears  to  have  bar 
on  the  stem  of  the  tree.  The  manna  which  flows  from  the  lower  ind 
and  is  often  collected  on  tiles  or  on  a  cup-shaped  piece  of  the  six 
the  prickly  pear  {Ojmntia),  is  less  crystalline,  and  more  gumm; 
glutinous,  and  is  regarded  of  inferior  quality. 

The  best  time  for  notching  the  stems  is  in  July  and  August, 
the  trees  have  ceased  to  push  forth  more  leaves.  Dry  and  warm  m 
is  essential  for  a  good  harvest.  The  manna  after  removal  froi 
tree,  is  laid  upon  shelves  in  order  that  it  may  dry  and  harden 
it  is  packed.  The  masses  left  adhering  to  the  stem  after  the  finer 
have  been  gathered,  are  scraped  off  and  form  part  of  the  Small  1 
of  commerce.^ 

Secretion — We  have  examined  microscopically  the  bark  of  8t( 
Fraxinus  Ormis  that  had  been  incised  for  manna  at  CapacL  It  ex 
no  peculiarity  explaining  the  formation  of  manna,  or  any  evideuo 
the  saccharine  exudation  is  due  to  an  altei*ation  of  the  cell-walls 
the  case  of  tragacantli.  The  bark  is  poor  in  tannic  matter  j  it  co; 
starch,  and  imparts  to  water  a  splendid  fluorescence  due  to  the  pn 
of  Fraxin. 

Description  —  Various  terms  have  been  used  by  pharmacol 
writers  to  designate  the  ditierent  qualities  of  manna,  but  in  B 
commerce  they  are  not  now  employed ;  and  the  better  kinds  ( 
drug  are  called  simply  Flake  Manna,  while  the  smaller  pieces,  u 
loosely  agglutinated  and  sold  separately,  are  termed  ISinall  Man 
Tolfa  Manila, 

Owing  to  the  gradual  exudation  of  the  juice  and  the  dejwsi: 
one  layer  over  another,  manna  has  a  stalactitic  aspect.  The  finest 
are  mostly  in  the  form  of  three-edged  sticks,  sometimes  as  miicb 
to  8  inches  long  and  an  inch  or  more  wide,  grooved  on  the  iniiei 
which  is  generally  soiled  by  contact  ^\'ith  the  bark;  of  a  porous,  ci 
line,  friable  structure  and  of  a  pale  brownish  yellow  tint,  Wo 
nearly  pure  white  in  those  parts  which  have  been  most  distant  fro 
bark  of  the  tree.  The  pieces  which  are  of  deeper  colour  and 
unctuous  or  gummy  appeai-ance,  are  less  esteemed.     Good  manna  i: 

^  Our  acfount  of  tlu'  pnKluction  of  manna  Journ.  of  BtU.  i.  1849.   12-1),  fn-^n:  1 

lias  been  derived  from  tlie  observations  of  Cleghorn  {Trmis.  t>f  the  Hot.  ^■•■.   ; 

Stettner,  wbo  visited  Sicily  in  the  summer  buryh^  x.  1868-61*.  132),  ami  from  ] 

of  1847  (Arckiv  dcr  rharm.  iii.   1^4;  also  investigations  made   by  one   of   u> 

Wiggers'  Jahresbcrichty  1848.  35  ;  Hvokcr's  neighbourhood  of  Palermo  in  May  1 
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nd  brittle,  and  molts  in  the  mouth  with  an  a<^cablc,  honcy-Iike  sweet- 
less,  not  entirely  devoid  c»f  traces  of  bitterness  and  acridity.  Its  odour 
oiy  be  compared  to  that  of  h(»ney  or  moist  su^ir. 

Manna  of  the  Ix^st  quality  dissolvffs  at  ordinary  t(*niperatures  in 
kbout  six  parts  of  water,  fnnniii;;  a  clear,  neutnd  liquid.  It  contains 
Mflides  mannito,  a  small  proportion  of  su^ar  and  ^uni. 

Tlie  manna  which  exudes  from  the  oHer  stems  and  from  the  lower 
Mits  of  even  ytmnji  trees,  contains  more  or  less  considcrabh*  quantities 
if  j^Tini  and  fermenlaljle  suj;ar,  as  well  as  exti-aneous  imjmrities.  The 
eis  (iivourable  weather  of  tin*  later  summrr  and  autumn  ];roniotes  an 
Itf^nition  in  the  composition  of  the  juice,  and  impairs  its  pro)»erty  of 
ODcretin;:  into  a  rrystallinc  mass. 

Chemical  Composition — The  predominant  constituent  of  manna, 
t  l«i3t  of  the  better  sorts,  is  Mnnna-sotjar  or  Mannitt,  C•'!P^*>^  which 
L&ewi^'  occurs,  ihouj;h  in  much  smaller  quantity,  in  many  oth«r  jilants 
«9i»Us  ft-dji/nm.  Artilicially.  it  is  produeed  l>y  tii-atin;,'  ulucose, 
^^•<>^'.  with  sodium-amalgam,  and  indireetly  in  the  fernK-ntation  of 
luoose  or  of  eane-su^ar.  It  is  isomeric  with  chilritt*  or  melampyrin  ; 
rj'stidlizes  inshinin<;  prism**  or  tables,  hi-lon^in*^  to  the  rhombic  >ystem  ; 
fcdls  at  l«»."i  ('..  and  in  vcrv  small  uuantitv  mav  l)V  can-ful  lleatin<^ 
B  sublimed  undrcomposed.  It  dissolves  in  <*.  parts  of  water  at  onli- 
•n*  tempi'i-ature.  h*ss  freely  in  aqueous  alcohol,  very  sp-.irinudy  in 
bfiijhitf  ah-ohol,   and  not    in  ether.     The  solution    has  an   extremely 

m 

'fak  rolatorv  iniwer,  and  is  not  altered  bv  boilinu'  with  ililute  acids  or 
Lkali<.  of  with  alkaline  cupric  tartrate. 

I{erth«-l«it  has  shown  that  maiinite  is  su>ceptil»le  of  It-rmentalion, 
iou^ii  n«»t  so  ra>ily  a-:  suj;ars  belonyin^  to  the  i^roup  oi  earl '♦•-hydrates. 
fhen  nii\i'<l  witli  moist  platiinnn-bjack,  it  becomes  verv  hot.  and  viehls 
ncrv'-stallizabh'  Manaitir  Ar'uK  C'IM-()',and  Mo,niifos,\V'W'^y\  a  kind 
r  «ii;.'ar  n-sembling  u'raiK'-suj^'ar  and  j>roliably  i.*Joineric  thenwiih.  but 
pcically  inactive  and  not  yet  >ln»wn  to  br  crystallizable. 

With  nitric  ariil,  mannite  virlils  neitlnr  tartaric  nor  miiiie  ncid, 
U   ^uu'ai     tu^fther   with    a    <  i-rtain    quantity    o!"    raeemie    acid.      Uy 

Sdi'^Mllati(»n,  it  atlords  acrolein,  formic  aciil  and  itth<r  ]»ioi.iK'ts. 
th»*  ch«'n»ical  reactions  uf  mannite  show  it  to  ln-lon;^'  to  ilie 
a:^-  of  ahoho].*!,  and  anioni;  these  it  is  most  nt-arlv  relat«'il  to  ''Iv- 
srin.  The  .juantity  of  mannite  in  the  best  manna  vari»*s  t'i»m  7'»  to 
I  |irr  c»-nt. 

Whvn  a  solution  of  manna  is  mixed  with  alkaline  cupric  tartrate. 
pid  H'duction  to  cuprous  hydrate  lakes  place  even  in  the  c»»M.  This 
fcct  i-i  lint?  l«»  the  presenci*  of  ;i  suijar  which,  aceordini:  t«»  Hackhaus, 
Bsi-t^i  of  i«rdinarv  ilcxtr"-»ilucn>L'.  It  mav  amount  t<»  as  nnirh  a^  Itl 
ff  i.t-nt  .  a!id  is  found  in  tin-  bi-^t  tiake  manna,  but  most  abinuianilv  in 
e  unLtuou**  vari«-iies.  I'lui-net  *  has  pointed  out  thai  tiie  ri»*ai«»ry 
pwer  *A  this  sugar  ln'in;:  incnnsidend»le,  it  pitibably  con>i-is  \*\  a 
ixiupf  of  f%nt*"itf't,ir  ami  L*  ctifosf.  He  found  however  that  an 
ut^'ii-  .•••ilution  of  manna  deviates  powerfully  ti»  the  rii^ht.  :i  fact 
kich  h»'  'onsiders  due  to  the  jire-^ence  i»f  a  lar^e  proportion  <»i  //.  i/n.t. 
e  I>*'*"t  kinds  of  manna.  acrnrdin<{  to  lUii^^net,  contain  about  I'o  \.vy 
It.  *fi  dextrin  ;  the  inferior  much  more.     AVith  nitric  acid,  the  il*  \:rin 

>  Jiium.  dt  2*karm,  vii.  (1667)  401  ;  viii.(l^C^)  £. 
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does  not  furnidh  mucic  acid ;  its  solution  is  not  precipitated  erei 
basic  acetate  of  lead,  but  is  thrown  down  by  alcohol. 

In  our  experiments,  we  have  not  succeeded  in  isolating  either  dex 
or  cane-sugar.  There  is  present,  even  in  the  finest  manna,  a  s 
amount  of  a  dextrogyre  mucilage,  which  is  precipitated  by  neutral  aa 
of  lead  and  yields  mucic  acid  when  boiled  with  concentrated  nitric  i 

Ether  extracts  from  an  aqueous  solution  of  manna  a  very  s: 
quantity  of  red-brown  resin,  having  an  offensive  odour  and  sub-a 
taste ;  together  with  traces  of  an  acid  which  reduces  silver-salts 
appears  to  be  easily  resinified.  The  quantity  of  water  in  the  infi 
kinds  of  manna  often  amounts  to  10  or  15  per  cent.  The  finest  mi 
affords  about  3*6  per  cent,  of  ash. 

The  greenish  colour  of  ceitain  pieces  of  manna  was  formerly  a 
buted  to  the  presence  of  copi)er,  till  Gmelin  on  account  of  the  fi 
escence  of  the  solution,  ascribed  it  to  ^sciUiii,  It  is  in  reality  prodi 
by  a  body  much  resembling  sesculin,  namely  Fraxin,  C^^ff^O^^  occui 
in  the  bark  of  the  manna-ash  and  of  the  common  ash,  and  toge 
with  aesculin,  in  that  of  the  horse-chestnut.  Fraxin  crystallizei 
colourless  prisms,  easily  soluble  in  hot  water  and  in  alcohol,  and  ha' 
a  faintly  astringent  and  bitter  taste.  By  dilute  acids,  it  is  read 
into  Fraxctin,  Q}^WO^  and  Glucose,  C^Ri^O^.  The  presence  of  fc 
in  manna,  especially  in  the  inferior  sorts,  is  made  apparent  by  the  I 
fluorescence  of  the  alcoholic  mamia  solution. 

Commerce — The  exports  of  manna  from  Sicily^  (chiefly  1 
Palermo)  have  been  as  follows  : — 

1869  1870  1871 

■2546  cwt.,  viil.  €15,972.  15G4  cwt.,  val.  i:i0,220.  3038  cwt,  vaJ.  £19.528 

About  half  the  quantity  is  sent  to  France.    Italian  commercial  statist 
represent  the  export  of  manna  in  1870  thus: — in  cancUi  58,t»yl 
(1155  cwt.),  in  sortc  18<i,G64  kilo.  (367G  cwt.)     The  United  King 
imported  in  the  year  1S7<>,  230  cwt.  of  manna,  valued  at  £4447.-^ 

Adulteration  —  It  can  hardly  be  said  that  manna  is  subjei 
adulteration,  though  attempts  to  introduce  a  spurious  manna  mac 
iilncoso  have  been  recorded.  ]>ut  considerable  skill  and  incenuirvl 
been  ex])onded  in  converting  the  infurior  sorts  of  manna  into  wltat 
the  aspect  of  fine  natural  Flake  Manna,  the  manufacturers  aiiiuiJ 
howtiver  tlu^  factitiousncss  of  their  product.  The  artiticial  Flake  Mj 
has  the  closest  suj)erticial  resemblance  to  veiy  fine  pieces  of  the  n.ti 
drui^^  but  dillers  in  its  more  uniform  colour,  and  in  being  uncontamin 
wiili  the  slight  impurities,  from  which  natui*al  manna  is  never  vl 
fret\  It  (litiers  also  in  that  when  broken,  no  crystals  of  mannite  ;v 
be  seen  in  the  interstices  of  the  pieces,  and  it  wants  the  peculiar  o 
and  slii^htly  bitter  tlavour  of  natural  manna.  If  one  part  of  it  is  l^ 
with  four  of  alcohol  (^^S),  a  viscid  honey-like  residue  will  be  npta 
whereas  natur;\l  manna  leaves  undissolved  a  hard  substance.     Hi- 

*    R' It'nt    I-  !    ''"iislil     />>,!, n\    n.t.     //(.      f'n),}-  ^    ^liliHUt^     Sfotfl/l'Hf     Of'     f!  Tr    '■ 

ill-  rrf  iiihl  \.iriij,tf ,'•.-. I  n/Siii.',/  .'n  lift;'.),  1>70       Xtirifjafi-d  <»/  tJo'  L'.K.  f^r  15*70.  1'.  1 
"/''/  1>71.  *  Oil  artljhml-  F^'tlc  J/'DIN'/,  v.\  I 

'  Din-zioin*  gonoralc  «lell<'  CJ.ibdk' — M<ni-       J'ni,-n.  xi.  (lS7f>)  029. 

Milan.,  1S71. 
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Liiiil  it   to  atlbnl  about  40  ])er  cent,  of  iiiaiiiiiU^  \vhile  fiue  iiiauua 
iiiiliirly  lri;aUMl  yiflJcJ  70  per  ceut. 

Uses — A  ^iriitlt?  liwiitivo,  imnh  less  fre«iuoiit!y  <.'ini»loycd  in  this 
»uutry  tlr.ui  Inriiu'rly,  but  .-still  largt*ly  consumed  in  South  Anurrii.a. 
Anuile  which  po.'?.sesso3  similar  properties,  is  often  prr.-jcribeil  in  Italy. 

Other  sorts  of  Manna. 

Various  ]>huits  besides  Frfxinus  allbrd  under  certain  conditions, 
ccharine  exuiLitions  some  of  which  constituted  the  Orimtal  Mmma 
>e\\  in  KunnKi  in  early  tiuies.  »So  far  as  is  known,  tliey  differ  from 
ticiual  manna  in  roniaining  no  mannile. 

Alkitffi  Manna :  Turtinjid'ui  (Arabic)  ;  is  afforded  by  Alhuyi  Cam*' 
rum  Fiseh.,  a  small  spiny  plant  of  the  oitler  Ltijuiniauinr  found  in 
snia,  Af^'hanistan  and  l>eluchistan.  Excellent  specimens  of  the 
aniia.  kimlly  obtained  for  us  in  the  north-west  of  India  by  Dr.  K. 
uton  HrownandMr.  T.  W.  II.  Tolbort,  show  it  as  a  substance  in  little 
ttudish,  hard,  dry  tears,  varyin;^^  from  the  size  ii^  a  muitanU.^eed  to 
■t  of  a  hi*nip-seed.  of  a  li«^dil  brown  colour,  agreeable  siiecharinc  ta.^te, 
bd  senna-like  smelL  Accoixling  to  I.udwig  ^  it  contains  crystalline 
ws  or  ;;;rains  of  cane-sugar,  some  dextrin,  a  sweetish  mucihiginous 
Istauc*'  and  a  very  little  starch.  The  leallets,  spines  and  pods  of  the 
ftnt.  mixed  with  the  grains  of  this  manna,  are  chamcleristic  and  ea^aily 
:»gnizable. 

AlhaL^i  Manna  is  collected  near  Kandahar  and  Herat,  where  it  is 
and  on  the  plants  at  the  time  of  tlowerin^'.  It  is  iinpuHed  into  India 
^m  Kabul  ami  Kandahar  to  the  extent  of  about  2'\  laauiuU  ^L'iH)Olb.) 
JiOidly  ;  its  value  is  reckoned  at  ^10  rupees  per  vtr,  =  o'U".  i»er  Ib.- 

Gaz-anjabin  (Arabic) ;  Tamnrldc  JIanna  (in  part).  In  the 
mths  «.'f  June  and  Julv,  the  shrubs  of  tamarisk  T'*.  mar  if  wOJloi  var. 
mniiif^rn  Ehrenb.)  growing  in  the  valleys  nf  the  peninsuhi  of  Sinai, 
pe«:ially  in  the  Wady  es  Sheikh,  exude  from  their  sh-utler  branches, 
con.«^.-tiuence  of  the  puncture  of  an  insect  '.Cotrifi  tn'innijmn'6  Khrenb.) 
tie  honey-like  drops,  which  in  the  rtjulness  of  earlv  mornin;'  are  found 
a  wli«I  blate.  This  substant-e  is  TnianrU:  Mainv  :  il  is  collevled  by 
ftAr.ibs.  :ind  by  them  soM  to  the  monks  of  St.  Kathariiie.  wliu  ilispose 

it  t»i  tin*  pilgrims  vi-^iting  the  convent.  Tamarisk  Manna  i^  alsn  pro- 
Ciol  -iu:  is  i»erh:ips  no  l«»m:t*r  roller  led  r)  in  INrsiit,  where  it  is  called 
ts-a/r//"/'//^  .-•and  piol>ably  hkfwise  in  the  runjab,*  fn»m  wliich  regions 
Hiay  ii.ivi'  U-en  bruui^ht  to  Euro]»(?  in  ancient  timi's 

A  .•^iH't-imi.-n  uf  tamarisk  manna  brought  from  Sinai,  fxamineii  in 
*Ji  by  l5»Tlhelot,  had  tlie  iij>iKavance  i»t'  a  thick  y«-llin\isli  >viup.  ii'ii- 
feiiji.i?i-d  with  vegi^lable  lemaiiis.  it  was  toun«l  t«»  i;nnsi>i  nf  raue- 
Jar.  inv«it»'d  >ugar  (levulo^i*  an»l  gluci»e),  ilextiin  and  water,  liie  l.isL 
*j6titii*2iig  <*ne-lillh  of  lh«*  wlinh*.' 

Ai'h'.'Uu'h  the  nam«*  fi'i\-itu'ftihfn  si<'nitii's  tt*iii''rt^L-it"ii*  it/w  is  u^fil 
Jjtff'ijn^'  to  HaUssknt'cht "  at  the  present  lime  in   !'« r-i.i.  Im  il'-^i-nale 

J'  ;..      !.rl''tii ■>.  li':J  il^7'»);i2  .VJ.  >  All-.  lus,  //■  ■■    .  /'■    .     Ml'.'^i-  :•■'■'•. 

pt.ijdfi  I'l'inf^,    LalhiP'  .1>0L»»  ♦  SiiM.ti!,   •;..  ■    '.  ;.. 


*  ••  • 


/  fA^  fim/ri'.f  nft  (fir  .V.  /K.  b^umfut  /       Jtntm.  iii.  (l^tJ'J)  'Ji  J, 


frtiiiA  Inditt,  Lahore,  1&6'J.  '''  .trchiv  U.  J'ha},ntiK:'\  r.''J  (l>7ii) 'J40. 
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certain  round  cakes,  common  in  all  the  bazaars,  of  which  the  chief  cc 
stituent  is  a  manna  collected  in  the  mountain  districts  of  Chahar-Mal 
and  Faraidan,  and  especially  about  the  town  of  Khonsar,  south-wi 
of  Ispahan,  from  Asiragalics  Jlorulentiis  Boiss.  et  Haussk  and 
adscendens  Boiss.  et  Haussk.  The  best  sorts  of  this  manna,  whi 
are  termed  Gaz  Alefi  or  Gaz  Khmsari,  are  obtained  in  August 
shaking  it  from  the  branches,  the  little  drops  finally  sticking  togetl 
and  forming  a  dirty,  greyish- white,  tough  mass.  The  commoner  a 
got  by  scraping  the  stem,  is  still  more  impure.  The  specimen  of 
brought  by  Haussknecht  yielded  to  Ludwig^  dextrin,  uncrystallizal 
sugar  and  organic  acids. 

Shir-khisht — Ancient  writers  on  materia  medica  as  Garcia  d'Oi 
(1563)  mention  a  sort  of  manna  known  by  this  name.  The  substance 
still  found  in  the  bazaars  of  North-western  India,  being  imported 
small  quantity  from  Afghanistan  and  Turkistan.-  Haussknecht  in  I 
paper  on  Oriental  Manna  already  quoted,  states  that  it  is  the  exudaiion 
Coton4iaster  luimmularia  Fisch.  et  ^ley.  {Bosaacc),  also  of  Atrapht, 
spinosa  L  (Pob/fjonrfcea),  and  that  it  is  brought  chiefly  from  Herat.  1 
have  to  thank  l3r.  E.  Burton  Brown  of  Lahore,  and  Mr.  Tolboit  for  spc 
mens  of  this  manna,  which,  from  fragments  it  contains,  is  without  d<H 
derived  from  a  Cotoncastcr,  It  is  in  irregular  roundish  tears,  from  aljon 
up  to  f  of  an  inch  in  greatest  length,  of  an  opaque  dull  white,  sligh 
clammy,  and  easily  kneaded  in  the  fingers.  It  has  a  manna-like  m 
a  pure  sweet  taste  and  crystalline  fracture.  With  water,  it  forms 
S)rrupy  solution  with  an  abundant  residue  of  starch  granules. 

Shir-khisht  was  found  by  Ludwig  to  consist  of  an  cxiulaiion  ana 
gous  to  tragacantli,  but  containing  at  the  sauio  time  two  kinds  oi  u^ 
an  amorphous  levogyre  sugar,  besides  starch  and  cellulose. 

Oah  Muuna — The  occurrence  of  a  saccliariue  substance  on  the 
is  noticed  bv  both  Uvid  and  Vir^iri],  and  it  is  also  nientionuii  iv 
Arabian  physicians,  as  Ibn  r)aytar"'  and  Elluclia.soni  Elimitliar.*  - 
last  named  who  died  a.d.  lor)2,  states  that  tlie  exudation  appeair^  u: 
the  oaks  in  the  re^^ion  of  ] )iarl;ekir.  At  the  })rci?ent  day,  it  is  tli»'  • ',' 
of  some  industry  anionir  tlie  wanderiuLr  tribes  of  Kurdistan,  wlio  a'O 
ing  to  Haussknecht,  collect  it  from  (Jiurcii.^  Valionca  Kot.-ehy  ai.'i 
l\rsica  JauK  et  Sjmch.  These  trees  are  visited  in  the  mcailli  <  l  Av.^ 
by  immense  number^  of  a  small  white  Co(ri(.%  from  the  puiKiiiK* 
which  a  saccharine  Huid  exudes,  and  sohMities  in  little  grains. 
])eople  go  out  before  sunrise,  and  shake  the  grainy  of  manna  tr.-ni 
branches  on  to  linen  clotlis,  spread  out  beneiitli  the  trees.  The  eMui-' 
is  also  collected  by  (lip]»ing  the  small  bnniehes  on  which  it  i>  i-". 
into  vessels  of  hot  water,  and  evaporating  the  saccharine  m'1i.i:«:; 
a  syrupy  consistence,  which  in  tliis  state  is  used  for  sweetening'  Iv^i 
is  mixed  with  flour  ti>  form  a  sort  of  cake. 

Aline  s])ecinien  of  the  Oak  ]\Ianiia  of  Diarbekir  was  sou-   t- 
London  International  Exhibition  of  1S()2.     Jt  constituted  a  n.'  >: 
mass  of  agglutinated  tears,  much  resembling  an   inferior  sini  ui  . 
manna,  and  had  an  aj^reeable  saccharine  taste 

^  1.  c.  '  3  Etl.  Soiitlicimcr,  IW.  i.  37:.. 

'  Davies  in  the  work  quoted  at  page  371,  *  Tacuini  Sanitatis,  \vgK\\\.  ^V^^ri 

noto  2, 
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pure  form  of  this  manna  occurs  as  a  compact,  greyish,  socclia- 
sometimes  hard  enou;;li  to  be  broken  with  a  hammer.  It 
p«;:nrv  matter,  mixed  witli  abundance  of  small  fragments  of 
s,  and  lias  a  herby  smell  and  i»leasjint  sweet  taste.  A  sample 
it  from  DiarlK'kir  examined  by  one  of  us,  yielded  IM)  j)er  cent. 
rn»  su;;ar,  which  could  n<»t  be  obtained  in  a  crj'stalliue  state, 
xists  in  such  condition  in  the  crude  drug.  Starcii  and  dextrine 
Iv  wantin*:.' 

linen  furnisheil  to  Ludwig-  by  Ilaussknecht  allbrded  much 
\  small  amnunt  of  starch,  about  A^  p<r  cent,  of  dextrogyre 
',  with  traces  of  tannic  acid  ami  chlort»j»hyIl. 

on  Mnnna — This  is  a  white  saccharim*  substance  which  in 
:»f  >uniincr  and  in  the  rarlv  ikuI  nf  tin*  dav,  is  found  adherin*; 
mtlaiirr  to  tlie  leaves  <d*  the  larch  (Pi tins  L'trlj  L »,  trniwin'' 
ntains  about  l>riau<;oii  in  D.uijjhiny.  It  wa-;  foruH-rly  collected 
iit'dicini".  but  onlv  lo  w  vcrv  limited  extent,  for  it  was  rare  in 
e  tiup*  of  CieotlVov  I'lTiH*— 1  7'»1 ).  and  at  the  i»resent  «hiv  has 
|H'ar»*il  from  trade,  thoui^h  still  ;j:atheieil  by  the  jM*asants.  A 
jllerted  f^r  nTii- of  US  near  Urianeon  in  1><|'»1,  cunsist^  of  small, 
j»a«|U»*,  whit**  tears,  many  of  them  oblnui:  and  ehannelled,  and 
:bi*  neiMlh.-like  leaf  of  the  larch  ;  they  have  a  sweet  taste  and 

rn'hr  the  microscope  they  exhibit  indistinct  crystals. 
n  manna  lia^  bei'n  examined  bv  r»ert helot,  who  detected  in  it 
ujar  tt-Miied  MtU'.ifn<i}^ 

otii»*r  saeeharim*  exudations  have  been  nbsi*rved  bv  travellers 
i^t- ;  but  a<  most  of  them  are  unkn<»wn  to  us.  we  shall  simply 
111'  iiinif  r«'markable.  referring  the  n-ader  for  further  infonua- 
Miij^Mual  notiee<. 

'#//»/./   \\i)\><.  atfnrds  in  Luristan  a  .substame  wliieh,  acconling 

lerht.  is  ri>]leite<l  bv  tile  inhabitant^,  and  is  extivmelv  like 

It   i-  stateil  bv  the  same  traveller  that  S'llix  fratiilU  L, 

(ifuri't   fri'iifhi  r»oiss.,  likewi'^e   vieM    in    Persia   saccharine 

A  kind  <if  manna  was  anciently  <'ollecte<l  fnim  the  cedar, 

M^  I..*     Manna  is  vieMcd   in  Spain  bv  f'isfif^  hvluniferifs  L* 

}fii,>."t,  wbirh    is    in    small    roundeil.   i»pa«|ue,  white,   dry 

i»und  on   the  leaves  of  Kiff*ffft/^ffi's  n'niiutr/i\s  Labil.     It  con- 

d  of  .suiiar  ealb.'d  Milito.^t^*'  ha>  a  sweet   ta-^te.  i.s  devoid  of 

rojMrtii's  and  i>  not  collecteil  fnr  use." 

-itaii"'-  n:iined  Ti'j'fhi  (eorrupted  ini«»  Trehfhn,  from  which  a 
:ar  has  bei-ii  olitaintMJ.'*  is  tlie  coiconu  of  a  bi»etle,  and  not 
.n  rharim-  exnd.ition.'' 
r;  Mt',i.i'f  ot   Au-^tralia  is  aKo  i»r  animal  ori^'in.^"     It  consists 

;    ]  i:t:- -il  «i«.   -  ••    rii-kin-r.  "'"     ..  '  "     I:-.-''-^,    x]\i.     {\S:»^'    1270: 

.-. -j'-u  M^^:.'  !:•'.».  ^  Tm-Ilh,  .v..  'i.'i.inf,:  \\:,:,i\  i.  -j.  .ap.  in  ; 

<;ui]«.urt.  '•'  ./..'..  J:  ..  «^^.  *J1  .luiu  In"*?,  p. 
(l^:.-»  -Jl**-'  in.  (I'^r.i'i  17'*.' 

/■•  .V. ■•'.  a.  iirn  '04.  '   i»«.ii^,.ii. /■.    .,•',  1^ «.f /.•..,!../ .N,.  I, •„ of- 

.-  ./%    fl.     I'      S  ■'  n    (17'»«)        I'^n  hf  H^' .i\  /.<  .<•/,  i.  «I^;»1) -j:;!  :  Vh.irui. 

./"i',M.  i\.  il  •*«:;)  1"*':   Hut  kiu"r.  Wittsuins 

.  •    ',  'v.  '2'."'.  /'    p/»//irA;-.ii  /i..   xvii.   ll^'C**)   1»j1  ;  .InAir 

".'■;:.  w.  O"*'-'"''   i'  '*■  ''"■  f'ftonnnnr,  Ijtfj  jl^-Th  7;  al.MiarttfJ  iu 
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of  water  14,  white  threadlike  portion  33,  sugar  53  parts.  The  thn 
possess  some  of  the  characteristic  properties  of  starch,  from  which  t 
differ  entirely  by  their  form  and  unalterability  even  in  boiling  wi 
Yet  in  sealed  tubes,  they  dissolve  in  30  parts  of  water  at  133 
The  sugar  is  dextrogyrc ;  it  impregnates  the  threads  as  a  soft  br 
amorphous  mass.  In  the  purified  state  it  does  not  crystaUize,  e 
after  a  long  time.  By  means  of  dilute  sulphuric  acid,  the  threads 
converted  into  crystalline  grape-sugar. 


OLEUM  OLIViE. 

Olive  Oil ;  Salad  Oil ;  F.  Ifutlc  d'Olivcfi ;  G.  Olivcnol ;  Baumol; 

Provenccr  OeL 

Botanical  Origin — Oka  Europcra  L,  an  evergreen  tree,  gd 
exceeding  40  feet  in  height  yet  attaining  extreme  old  age,  abundj 
cultivated  in  the  countries  bordering  the  Mediterranean,  up  to  an  e! 
tion  of  about  2000  feet  above  the  sea-level.^  0,  cuspidata  Wall,  a 
abundant  in  Af<»lianistan,  Beluchistan  and  Western  Sind,  has  been 
posed  to  be  a  wild  form  of  0.  Europaa,  but  is  regarded  by  Brandi 
a  distinct  species.  It  is  not  known  to  have  been  ever  cultivated 
its  fruit  which  is  of  small  size  and  but  sparingly  produced,  is  capal 
affording  a  good  oil. 

History — According  to  the  elaborate  investigations  of  Bitter 'a 
A.  De  CandoUe,^  there  can  be  no  doubt  that  the  olive-tree  is  a  nati 
Palestine,  and  perhaps  of  Asia  jMinor  and  Greece.  Sclnvoinfurtli  ^  ro; 
it  as  undoubtedly  wild  on  tlio  mountains  of  Elbe  and  Soturl>a  in  1; 
N.  on  the  western  shores  of  the  Bed  Sea,  a  locality  which  ho  visit 
18G8.  The  olive  would  appear  to  liavo  been  introduced  at  a  very  k 
period  into  Xorthern  Africa  and  Spain.  It  was  plentiful  in  the  < 
naica  as  early  as  the  time  of  Theophrastus,  3rd  century  li.c. 

At  tlie  present  day,  it  is  largely  cultivated  in  Algeria,  Spain,  Por 
Southern  France,  Italv,  the  Greek  Peninsula  and  Asia  Elinor.  1 
Crimea,  the  tree  ;:;rows  well,  but  does  not  allbrd  good  fruit.  Ii 
cari'ied  to  Lima  in  Peru  about  I^TjO  and  still  ilourislies  tlioro 
in  great  plenty  in  the  coast  vallevs  further  south  as  far  as  Sai 
in  Chili/' 

Olive  oil  is  mentioncMl  in  the  Bible  so  frequently  that  it  niu^t 
l)oen  an  important  object  with  the  aneient  Hebrews.  It  held  au  c^j 
prominent  ])lace  among  tli(;  Greeks  and  Pomans,"  whose  writvi 
ameulture  and  natural  history  treat  C)f  it  in  the  most  ciroum-t 
manner.     Olive  fruits  jne-ervcd  in  brine  were  used  by  the  Pomi 

^  OrisrlMi.li  state's  tin'  C'l«'Vati«ni  aliovc  tin-  *  (if<(i,-n,mi>  j!n'i>}t,'i/>i*-  (ISo.'i  l*!'.. 

st'.i  of  <)livt'-«iiltivation  thus  :- -Portuiijal  (Al-  '*  /!"f.  Z- Ituniu  IS'J.S.  sOt». 

^Mrv'o)  14<M>  f.M't  :  Si.-rni  Xi-vada  odon  ;  d  ,.,  <•   1\  iv;'-i;o>ali's,  A\v./,"  >„/  :.■  ». /.    . 

southorii  s](.]M'  42o«i  ;  Nicr  ilon  ;  Ktua  22<t'( ;  iM.niy.  Ib^T.  V-'^X 
Mai?e<lonia  r2<K.i  ;  Cilit-ia  "Judo.   - /^^   ]',.ht„.  7  Jlt'liii.   Kh'fin'/>t7ii,fi.  ,i    ,  ."'   /.''.■ 

fitni    d'T    EnJt     /Jtf'h    ihi'ii'    JJi,iiiiti>Jn'ils-!:',i  in  Uii''  III  i'»}»'i'[f'i  itiji  tj}is  ,lsi,n  .it-h't 

A,wr<l„n,i»i,  i.  (1^7-J^  2«)ii.  ln:.?.  .S42.   '  hmil  un,^  It,ffi>„,^  iM-rlin,  ls:n.  4<-i 

-  Fmrsf  Florn  cj  y'>rth-i''>s(fr,t  o.id  ('<,i-  iMt»ic.-,tiii';  aocouiit  i>r  iho  iini<v»r:.;u  . 

trill  Iniiut^  lv*^74.  olivi'  iu  ancient  times. 

3  Enikinvh-  r.'/i  Aif'un,  vii.  (j.art  2.  1S14) 
51«;  537. 
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of  food,  and  were  an  object  of  commerce  with  Northern  Europe 
iS  the  8th  centurv.* 

uction — In  connnon  witli  many  important  cultivated  j»lants. 
occurs  under  several  varieties  difl'erin;;  morc  or  less  from  the 
II,  tin*  finer  of  which  aiv  propagated  by  grafting.  It  is  als<i 
by  I  lie  suckers  which  old  tre«'.s  throw  uj*  from  thrir  naked 
!  which  are  easily  mado  t<»  dfveloj»e  into  separate  plants.-  The 
»val  drupe,  hidf  an  inch  to  an  inch  or  more  in  length,  and  of  a 
►h-.  is  remarkable  for  the  larg»»  amount  of  fit  oil  ctuitaincd  in 
pnrtifin  (sarcocarp).  The  lattrr  i«  most  rich  in  oil  when  ripe, 
LT  then  nearly  70  j)er  cent.,  br*^idcs  lf."i  per  cent,  of  water.  The 
lit  as  well  as  other  jiarts  f»t'  the  jjlant,  alnjund-s  in  mannite, 
appears  in  proportion  as  tlie  oil  increases.  The  riiw  olive  con- 
nannit<\  it  having  probably  been  transformed  into  fatty  oiL^ 
r»>cess  for  extracting  olive  oil  varies  slightly  in  ditfenrnt  countries^ 
its  essentially  in  subjt*cting  the  crushed  jmlp  ol  the  ripe  fruit 
lie  pressure.  The  olives,  which  are  gathered  from  the  trees,  or 
fn»in  the  gn)und,  in  November,  or  during  the  whole  winter  and 
rii:.  are  (tusIumI  umler  a  milNlone  ti»  a  l»ulpy  mass.  This  is 
inln  coarse  bags,  wliich,  i>iled  upon  one  anc»tlier,  aiv  subjected 
le  i)ressnro  in  a  screw-jness.  The  oil  thus  obtained,  is  conducted 
or  cistenis  containing  water,  from  the  surface  of  which  it  is 
witli  ladles.  This  is  called  Vinjin  OiL  After  it  has  ceased  to 
.■•»nt«'nt*i  of  the  bags  aiv  shovel  let  1  (»ut.  mix*»d  with  1  wiling  water. 
iiit«'(l  ic»  strong**r  ]»ressure  than  before,  by  which  a  secund 
oil  is  gilt.  If  the  fruit  is  left  fi»r  a  consiih'rable  time  in  hea}^ 
M'S  di'coni  posit  ion,  yielding  by  pn-i^iure  a  very  inferit»r  i|Uality 
I'il  in  French  Huil*  f*  nnrntt'*'.  The  woi-st  oil  of  all.  (»btaiiied 
residues,  has  the  name  of  JIuih  ft'ifnumft'  or  Jlitliv  ii\n/t*t\ 
aid  that  in  some  districts,  the  millstones  are  so  m(»unted  as  to 
pulp  without  breaking  the  olive-stones,  and  that  thus  the  oil 
Ip  is  obtained  unmixed  with  that  (»f  the  kernels.'  We  have 
ly  ini|uiries  in  Italy  and  France  a-  to  this  method  of  oil-making, 
•I  timl  thai  it  is  anywhere  lollowi'vl. 

x«'d  <»il  of  the  kernels  of  rijie  olives  has  K'en  extracted  and 
by  <»ne  of  us  (F.)  Though  the.  kernels  have  a  bitterish  taste. 
)'\'  yield  is  (piile  blantl  ;  by  e.\po.<urc  to  the  vapimr  of  hyjiO- 
I.  il  concretes  like  that  of  thf  pulp.  If  the  whole  of  it  wen* 
in  milking  olive  oil,  it  would  only  be  about  as  1  part  of  t»il 
,  •/.  to  4*'  jKirts  of  oil  <if  the  /"'//». 

ription — nlive  Oil  is  a  pah*  y»'llow  or  gre»'nish  yelli»\N.  stim*-- 
i'l  li«iuid.  of  a  taint  agreeable  >mell  and  of  a  blan«l  oleaginou> 
ing  in  tin-  throat  a  slight  sensi*  of  arridily.'"  Il>  specili**  gmvity 
rage  i^Ol'Iilat   17*"»   ('.      In  coM  weather.  (»live  oil   lo-r-  it> 

X  i\  MiiljHii.-.   A  1.     71C.      I'.ir  *   7"/    '.'.  -    •,  Ai-iil  1'5.  1  v»>.  Mipi-it-nn  lit : 

/.^^    '■'••.   I !    .    r-n-.    ;i.  rrjrii.i.  /■.".  i  .  ^r  J/.i*.  ^V  /.  ii.  ^1^.■•"|  1''<'5. 

■■  Tlii*  .f  iiiii'irL'  t"  «'iii   i\|MOiiiif    i^  tin 

III  /7i  ';•„..  ./".Tif.  .^^I'lit    7.  l""-'.  cas*'  i\iii  with  •':!  .i->  il  ruii"  Ii-nn   llr    ]>ulp 

iii./.'r-.  '(•  I'fiiij-,,..  \lv.  1 1  •»••:;)  aii't  thi  !•  t"U-  1:1  tli*    hi-li'^l  1  .■iiil::i"ii  ;   Itut 

i::h' r  P'-t  ip  lit  1 1'V  I!  ii.- 'ii  jIii-  tin-  juii-l  .-.tii  1  :  ■-:     i'  !(.i'r«    i-rr- ■  ptiM--  iii 

<>!i\t  fil  iii:i\  \"   U*KU'\  il!  Wi::-  Ki\\  \\lii<  h  1m>  I    ■  1:  1  ■:  .'  k>  \\. 
fj-ihrt'iphrifi  fur  I't'ik*.  I'h'ir... 
♦Jl. 
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transparency  by  the  separation  of  a  crystalline  fatty  body.  The  dq 
sition  takes  place  at  a  few  degrees  above  the  freezing  point  of  vat 
and  in  some  oils  even  at  10°  C.  (50°  F.)  If  the  oil  is  allowed  to  a 
geal  perfectly,  and  is  then  submitted  to  strong  pressure,  about  (h 
third  of  its  weight  of  solid  fat  may  be  separated.  After  repot 
crystallizations,  this  fat  melts  at  20  to  28°  C.  Tlie  fluid  part  or  Ok 
continues  fluid  at  -  4°  to  -  10'  C.  Olive  oil  belongs  to  the  class  of  t 
less  alterable,  non-diyiug  oils. 

The  foregoing  description  does  not  apply  to  the  inferior  sorts  of  ( 
which  congeal  more  easily,  are  more  or  less  deep-coloured,  have  a  d 
agreeable  odour  and  taste,  and  quickly  turn  rancid.  These  inferior  o 
have  their  special  applications  in  the  arts. 

Chemical  Composition — The  chief  constituent  of  olive  oilisO/i 
or  more  correctly  Iriolein,  C^H^O^  3  C^^H^O,  identical  so  far  as 
present  ascertained,  with  the  fluid  ]mrt  of  all  oils  of  the  non-diji 
class.  The  proportion  of  olein  in  olive  oil,  as  well  as  in  other  d 
is  liable  to  variation,  the  result  partly  of  natural  circumstances  i 
partly  of  the  processes  of  manufacture.  The  best  oils  are  comparativ» 
rich  in  olein. 

As  to  the  solid  part  of  olive  oil,  Clievi*eul  believed  it  to  be  constitu 
of  J/ar^fl/'/n,  which  he  first  examined  in  1820.  But  Heinlz  <13-j2i 
later)  showed  margarin  to  be  a  mixture  of  palmitin  with  other  compoui 
of  glycerin  and  fattv  acids.  Collett  in  1854  isolated  PalmiHc  JL 
Ci6H8202^  from  olive  ^oil ;  and  Heintz  and  Krug  (1857)  further  pw 
that  Trijpalmifin  is  the  chi^'f  of  the  solid  constituents  of  olive  oil  H 
also  met  with  an  acid  nicliing  at  71*4^  C,  which  they  regarded 
Arachic  Acifl  (p.  KU).  As  to  stearic  acid,  Heintz  and  Knig  did 
fully  succeed  in  evidencing  its  i)resence  in  olive  oil. 

Lastly,  i>enecke  discovered  in  olive  oil  a  small  (quantity  of  ChoL^-' 
C-*H*^0.  It  niiiy  be  removed  l)y  means  of  glacial  acetic  auid  or  a!o ! 
which  dissolve  but  very  little  of  the  oil. 

Commerce — Viirious  sorts  of  olive  oil  are  distinguished  ii: 
English  market,  as  Florence,  Gallipoli,  Gioja,  Spanish  (Malaga 
Seville),  Sicily,  ^lytelinc,  Corfu  and  Mogador. 

Olive  oil  was  ini})orted  into  the  United  Kingdom  in  the  year  b 
to  the  Vcilue  of  £1,193,()()4.  Nearly  half  the  (quantity  was  shipped  f: 
Italy,  one-lifth  from  Spain,  and  the  remainder  from  other  Meditern.r 
countries. 

The  averai^v  annual  jnoduetion  in  Italy  is  estimated  at  upw; 
of  1,500,000  hectolitres  {oo  million  gallons;,  representing  a  v.ik'. 
£8,000,000  sterlinir,  but  tlie  quantity  exported  does  not  exceed  in  v, 
£2,800,000.1 

The  statistics  (.f  the  Freueli  (Government  indicate  the  annual] 
duction  of  nlive  oil  in  France  to  be  not  more  than  iMOjOOu  ltect«'*.ii 
equivalent  in  vnlue  to  :iO  millions  of  francs  (£l,2oO.()(H)).- 

Uses — Tli»*  uses  of  olive  oil  in  medicine  and  its  immense  coii-u 
tion  in  the  warmer  })arts  of  Fur(4)e  as  an  article  of  food,  ari;-  t-M^ 
known  to  require  more  than  a  passing  allusion. 

»  Journ.  of  So'.  -/'  J..'n,  M.ty  -^2,  160S.  -  Kxposition  <lr  ISO"  ,'i  r.iris  J>^:: 

Jt'ri/  Iiiffnmf'friic^f  xi.  lOS. 
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sration — Olive  Oil  is  the  subject  of  various  fraudulent 
\  with  less  costly  oils,  the  means  of  detectinj^  which  has 
inch  attention.  Of  the  various  methods  by  which  chemists 
ivoured  to  ascertain  the  purity  of  olive  oil,  the  following  are 
lote  worthy : — 

>r>'injr  oils  (such  as  the  oils  of  poppy  and  walnut)  may  be  dis- 
ed  by  their  not  being  converted  into  solid  crystallizable  elaidin 
nitric  acid  or  concentrated  solution  of  nitrate  of  protoxide  of 
Olive  oil  which  contains  any  considerable  proportion  of 
hesc  oils,  no  longer  solidifies  if  exposed  for  a  moment  to  one 
iliove-mentioned  reagents.  This  test  however  is  not  of  suf- 
elicacy  for  small  amounts  of  drying  oils. 

>live  oil  l>eing  one  of  the  lighter  oils,  the  specific  gravity  may 
degree  indicate  a<lmixture  with  a  heavier  oil.  To  make  use 
fact,  (lobley  and  other  chemists  have  invented  an  instrument 
I  elninmHer,  for  taking  the  specific  gravity  of  oils. 

'live  oil,  when  mixed  with  concentrated  sulphuric  acid,  sets 
I  caloric  than  many  other  oils  similarly  treated.  An  exact 
m  of  the  amount  of  caloric,  rec^uiros  a  thorough  proficiency 
ical  experiments,  so  that  in  a  practical  point  of  view  this 
of  testing  is  of  no  great  utility. 

>bser\'ation  of  the  Cohesion-figure. — This  ttst,  proposed  by 
Dn  in  18<)4,^  depends  on  the  forces  of  c6he:?ion,  adhesion, 
usion.  Thus,  if  a  drop  of  any  oil  hanging  from  the  end  of  a 
1  is  gently  deposite<l  upon  the  surface  of  chemically  cK*an 
:ontained  in  a  clean  glass,  a  contest  takes  place  1  between 
es  in  <[uestion  the  moment  the  droj)  rtatlt*ns  down  by  its 
;iI>on  the  surface  of  the  water.  The  adhesion  of  the  li(|uid 
ends  to  s]»read  out  the  droj*  into  a  film,  the  cohesive  force  of 
itles  of  the  droj)  strives  to  prevent  that  extension,  and  the 
t  <jf  these  forces  is  a  figure  wliich  Mr.  Tomlinson  believes  to 
ite  for  everj'  independent  li([uid.  The  ^v^xn^  thus  producetl 
1  the  cohcsiifH-Jif/utr.  A  series  of  careful  and  patient  ex[H»ri- 
ith  mati^rials  of  known  purity,  is  requisite  in  onler  to  ascer- 
practical  applicability  of  this  method  of  testing  as  applied  to 
.  From  the  woodcuts  given  by  Mr.  Tomlinson,  there  is,  we 
much  hope  of  it  being  effectual  for  the  detection  of  sessime 
*s  the  latter  l>e  in  very  lai-ge  prtjportion. 

is  our  experience  goes,  the  i>rocesses  hitherto  recommended 
olive  oil  (and  there  are  several  that  we  have  not  mentioned) 
railable  in  cases  wjiere  tlui  adulteration  is  eonsiderable,  and 
nsuftieient  for  di>covering  a  small  admixture  of  other  oils. 
tht*y  are  appreciated,  may  u*  infernnl  from  the  fact  that  the 
f  Commerce  r>f  Nice"  has  recentlv  ofiered  a  reward  of  1. "1,00(1 
>0)  for  a  simjile  and  ea^y  process  for  making  eviilent  an  ad- 
th  olive  oil  of  r»  per  cent,  at  lea^t,  of  any  seed-oil. 

•j.trit.  V.  (ls^4>  3i>7.  4:'r..  with  -  J.iii>if.:sJ'.  CA. /.//«.' «A' 7'.'»  "*■•/««■,  March, 
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CORTEX    ALSTONI^. 

Cortex  Aldonio'  scholaris ;  Alstonia  Barh 

Botanical  Origin — Alstonia'^  scholaris  H.  Uro'wn  {EcJiifes  st 
L.),  a  handsome  forest  tree,  50  feet  or  more  in  height,  common  thioi 
the  Indian  Peninsula  from  the  sub-Himalayan  region  to  Ceylc 
Burma ;  found  also  in  the  Philippines,  Java,  Timor  and  Eastern  An 
likewise  in  Tropical  Africa.  It  has  oblong  obovate  leaves,  in  wh 
o  to  7,  and  slender  pendulous  pods  a  foot  or  more  in  length. 

History — Eheede-in  1G78  and  Pumphius^  in  1741  describi 
figured  the  tree,  and  mentioned  the  use  made  of  its  bark  by  the 
practitioners.  Pumphius  also  explained  tlie  trivial  name  scJwIc 
referring:  to  slabs  of  the  close-gi*ained  wood  which  are  used  as  i 
slates,  the  letters  being  traced  upon  them  in  sand.  The  tonic  pro 
of  the  bark  were  favourably  spoken  of  by  Graham  in  his  Cafah 
Bonibay  Plantfi  (1830),  and  further  recommended  by  Dr.  Ale 
Gibson  in  l.Soo.^  The  drug  has  a  place  in  the  Phartncfcopcia  of 
1868. 

Description — The  drug,  as  presented  to  one  of  us  by  tlie  la 
Gibson  and  by  Mr.  Broughton  of  Ootacamund,  consists  of  in 
fragments  of  bark,  J  to  l  an  inch  thick,  of  a  spongy  texture, 
breaking  with  a  short,  coarse  fracture.  The  external  surface  i 
uneven  and  rough,  dark  grey  or  brownish,  sometimes  with  blackish 
tlie  interior  substance  and  inner  surface  (liber)  is  of  a  bright  bu 
transverse  section  shows  tlie  liher  to  be  finely  marked  by  niimeroui 
medulhiry  rays.  The  bark  is  almost  inodorous  ;  its  taste  is  pui-elj 
I'ud  neilhor  aromatic  nor  acrid. 

Microscopic  Structure — Tlie  cortical  tissue  is  covered  with 
suberous  coat ;  the  middle  layer  of  the  bark  is  built  u])  of  a  tliiu- 
paren<*hyine,  through  which  enormous,  hard,  thick-walled  cells  art 
tered  in  <n-eat  numbers  and  are  visible  to  the  naked  eve,  as  tlit*^ 
large  irregular  groups  of  a  bright  yellow  colour.  Towards  the  iuiie 
these  stone-cells  disappear,  the  tissue  being  traversed  by  uuJ 
medullary  rays,  loaded  with  very  small  starch  grains;  many  of  the 
]K\reiRhymatous  cells  of  the  liber  contain  crystals  of  calcium  o: 
T\w  longitudinal  section  of  the  liber  exhibits  large  but  not  verv  nu'j 
laticifL'i'ou^  vessels,  as  elongated  simple  cells  with  ]>erforat^'d  traa 
walls  (sieve-ci'lls),  containing  a  brownish  mass,  the  concrete  milk-ji 
wlii('li  all  ])arts  of  the  true  abuuiid. 

Chemical  Composition— Cirupi)e/'  a  pharmacieu  of  Maiiil 
obtaine(l  from  the  bark  an  uncrystallizable  bitter  substance  which  L 
IhUiiii  *"•  itiid  to  which  he  ascribes  the  febrifuge  powers  of  tlu-  dnu 

From  the  (.luMiiical  examination  of  the  bark  of  an  allit'd  Au>: 
tree,  AJ^'^tnu'm  ron-^trirf,f  F.  y.  Miillur,  it  may  be  presumed  that  i:i-: 

'  j^«»  li.iiin 'I  ill  ]i"ii'>iir  «>r  <  liarlrs  Al>(nn,  •*  Pii  ir,ii.  Jin'r,'.  \ii.  (l-^.':]!.  ii'l 

l*rof«-.>s««r   of    ll'tt.iuy   ;ii'.l    M;itcii;j    M''ii<.M  ''  Z- <'f<'hri/t  tlX)'-^-' rr- :-'h.  Jv-'t .-' 

(174<»  iron)  ill  til-  rnivi'iMty  of  Kdiiil.upji.  1^73.240. 
-  JI'  rtvs  Mif/nf;fri'-iiSj  i.  t;il>.  45.  *'  From  7>//'/,  tlic  n  um-  of  tLi  ::- 

'•*  y/' /•''.  Anihuld.  ii.  tal».  S'J.  i^lan  i  of  Luzon. 
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acc  of  A.  sckolaris  is  not  an  alkaloid.  Tlie  Australian  bark  analysed 
ni  in  Wittstein's  laboratory,^  yielded  an  amorphous  resinous  bitter 
soluble  in  alcohol  but  very  sparingly  in  ether  or  water,  an 
al  oil  of  cainphoraceous  odour,  and  tannic  matter  striking  a  green 
til  salts  of  iron.  Palm  ascertaine<l  that  the  bittc-r  i»rinciple  is  not 
isif  nature.  The  Australian  bark,  a  siKiciinen  of  which  has  been 
ted  to  us  by  Dr.  AVittstein,  is  quite  dilKcrent  from  that  of  A, 
IS  in  its  stnictural  characters. 

\es — The  liark  has  been  rec(»nimendrd  as  a  tonic  and  antiperiodic  : 
s  not  yet  Ix^en  employed  in  Europo.'- 

asclt:piade.'E. 

RADIX    HEMIDESMI. 

HrmitU.smna  Hoof,  Xunnnri  Jln,t(^  linUtni  Sftrsffjtnriila, 

itanical  Origin — Urmithsmua  iinUtus  \\.  r»n»wn  {Ptriploca  iiuUai 
,  A<^frplas  iWudO'S^frso  lloxb.),  a  twining  shrub,  gn»wing  through- 
L»  Indian  iV-ninsuhi  and  in  ('eyh»n.  Tlir  h-aves  are  verj'  divi*rst», 
narrt»w  and  lanceoljito  in  the  lower  j»art  itf  tlie  i»hint  and  broadly 
in  the  upjK?r  branches. 

istory — The  root  under  the  name  oi  Nnjimin'  or  Ana/ifo-mtU  Iuls 
wn  employed  in  nuMlirine  in  tin*  southern  i)arts  of  India.**  Ash- 
'  in  18.'>1,  was  the  tirst  U\  call  the  attention  of  the  jinif^.-sion  in 
e  to  its  niedicinal  value.*  In  1^04  it  wa<  ajlmittcd  in  a  place  in 
rituJi  JVutnnarojtft'iti,  but  its  eflu-ieniy  is  by  nn  means  genenilly 
wleilged. 

ascription* — The  root  is  in  pieces  of  r.  inches  or  more  in  length ; 

rlindrical,  tortuous,  longitudinally  furrowiMl,  from    j-^  to  ^"„  of  an 

n  tliieknes.<«,  mostly  simi>lf  or  jirovidrd  with  a  few  thin  rootlets, 

Dg  sU-ndtT,  branching,  woody  aerial  stems,  ,■;,  of  an  inch  or  less 

Exttrnally  it  is  dark  brown,  sometimes  witli  a  slight  vioht-grey 

rhich    is  particularly  obvious  in  the  sunshine.     Tla*    transvi*i-se 

1  of  lh»*  hard  root,  shows  a  white  mealy  (»r  brownish  or  somewhat 

cortical   layer,  not  exceeding   ,V  of  an  inch  in  thickne.^^s.  and  a 

isAi  wcxxly  column,  separated  by  a  narrow  dark  undulated  cambial 

Neither  the  wood  nor  the  cortical  tis>\ie  present  a  radiate  stnicture 

stout  pieces;  in  the  thinner  ro()t**,  medullary  rays  are  obvious  in 

Kxiy  l'.*rt.     The  extremely  thin  corky  layer  easily  separates  from 

rk,  which  latter  is  frequently  marked  tran-^versely  by  lai*g«»  erark<. 

r>it    whether  fresh   or  dried,  ha^  an  agre<*able    inlour   ivsi-mbling 

\rf.'AU  or  melilot.     The  dried  root   has  a  sweetish  taste  with  verv 

arriditv.     The  stems  art*  alniMst    ta-^teless    and    inodorous.     The 

>«nd  in  the  English' market  is  olien  of  very  bad  (jiiality. 

rt  :*''■>■•■  ft  ri  ft  Jur  }>r'tl'.  /'A".-.'.  li.i\  ii._' .t  -v  •  ■  t  >;n«  11  w!"  ii!«  lil- t.  Tli«  I'lint 
i:ti  Jf'l  In-   s.ix-*    i**    lall'-il    ill   (  .iii.iii'x'   J»ii'i»i    "i' 

>...        I. Ill      ll'iriltly      ^\tl.lV;t;:.lU!l\  '\'\.v    U'^WVr    i>    !■  pr-nltl.  i  -l   in    Alit.-ill"    <   •'llll'-. 

in  >]  i:  i!j.i<>  :t  Mil'stitiiti- tui'MiniiiiH'.         tr.uiolati"ii.  )>iit  i!<>t  in  tli  it  n!  rlotiix. 

T'   M  an  Iiitliaii  rfKil  ti-^urnl  ii^  /•.»/•■  ••  I."."f.  .V--'.  •■  I'i  J'h  '■.  J--  >  .    Iw.  1-'.*. 

/.!«  //I ^*«i^^»Mir/r '«'.*,  1.17>,  <aj».  Iv.)       j;in;:ly  Milt  t»»  u>.  li-.m  lii-l  :i  1}    l»r.    I.    W 
i*    aAtoniAliiii^ly   Hkc   thf    ilni>;    in       .^ti\s.irt  ah>I  Mi.  I'lrvM^htnu. 
I.       lU-  iK-stribes  it    morcovir,   as 
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Microscopic  Structure — ^AU  the  proper  cortical  tissue  sb 
uniform  parenchyme,  not  distinctly  separated  into  liber,  medallai] 
and  mesophloeum.  On  making  a  longitudinal  section  however,  <m 
observe  some  elongated  laticiferous  vessels  filled  with  the  coloaries 
Crete  milky  juice.  In  a  transverse  section,  they  are  seen  to  be  ineij 
scattered  through  the  bark,  chiefly  in  its  inner  layers,  yet  even  h 
not  very  considerable  numl^er.  They  are  frequently  30  mkm.  in  dii 
and  not  branched. 

The  wood  is  traversed  by  small  medullary  rays,  which  are  ol 
only  in  the  longitudinal  section.  The  parenchymatous  tissue  of  th 
is  loaded  with  large,  ovoid  starch  granules.  Tannic  matters  do  not 
to  any  considerable  amount,  except  in  the  outermost  suberous  lave 

Chemical  Composition — The  root  has  not  been  submitted  t 
adequate  chemical  examination.  Its  taste  and  smell  appear  i 
depend  on  the  presence  of  essential  oil,  so  far  as  may  be  inferred 
microscopic  examination ;  and  it  is  probable  the  aroma  is  due  t3  a 
of  the  cumarin  class.  According  to  Scott,^  the  root  yields  by  8 
distillation  with  water,  a  stearoptene,  which  is  probably  the  sub 
obtained  by  Garden  in  1837,  and  supposed  to  be  a  volatile  acid. 

Uses — The  drug  is  reputed  to  be  alterative,  tonic,  diureti 
diaphoretic,  but  is  rarely  employed,  at  least  in  EnglamL 


CORTEX  MUDAR. 

Cortc.y  Ctdotropffli^ ;  Mvdar  ;  F.  Ecorcc  dc  mrinc  etc  MwIjt 

Botanical  Origin — Tho  dnicr  under  notice  is  furnished  bv  two 
allied  species  of  Ccdntr(tj)h,  occuin'ing  somewhat  distinct  t:t*ojn 
areas,  but  not  distinguislied  from  each  otlier  in  the  native  lau<^5 
India.     These  ])lants  are  : — 

1.  Calotropi>i  procrrn.  R  P>rown  {C.  Hccmllfonii  Wight),  a  lar^o 
(\  or  more  feet  high,  with  dark  green,  oval,  opposite  leaves,  downy  be 
abounding:  in  an  acrid  milkv  iuice. 

It  is  a  native  of  the  drier  ])arts  of  India,  as  tho  Deccan.  tli-^ 
Provinces  of  Bengal,  the  Punjab  and  Siud,  but  is  ([uite  unknomi 
southern   provinces;   it  also   extends  to  Tei^sia,  Palestine,  th-?  Si 
Peninsula,  Arabia,  Egypt,  Xubia,  Abyssinia,  the  oases  of  the  Salir 
Sudan.     Lastly  it  has  been  naturalized  in  the  West  Indies. 

-•  ^-  !n'Jf'td(:a   R.  Prown  (Asr/qnas  gifidnfca   AA^'illd.),   a  larje 
shrub.    ♦»    to  10   feet  high,  with  stem  as  thick  as  a  man's  \*?z: 
resembling  the  preceding.  in<ligenous  to  Lower  Pengal  and  the  s"*: 
])arts  of  India,  (.'eylon,  the  Malayan  Peninsula,  and  tho  Moluccas. 

Potli  s])ecies  are  extremely  common  in  waste  ground  (jw: 
respective  areas.-*^ 

History — Mudar  is  freciuently  mentioned  in  tlie  writing's  of  Si 

^    I'Jnirm.     of    IiuVui,     ir.7  ;    .'ils;>    r}.r„).  Sitinowhat  iTort,  Howorlnuls  ssi'lii-ti.  a' 

<;/':»■"•,  1S43.  :j78.  «l.i;r.>s  of  corona  with  a  lilunt  upmir 

"  ll.-niv  tho  .sjH-oifnMianu' 7'>'i'''".  f\  'injaiitra,   oomlLi  oi»iiii!i:;  rtit. 

^  Tho  botanical  ilistin.'tif»ns  In-twi'on  tho  luitls  bluntly  conical  or  oblon^'  .ipr 

two  s]»orios  may  bo  statc«l  thns  :—  of  corona  rounded.  '"*' 

(\    jtrorrra,    corolla    ciip-shapod,    petals 
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it  therefore  have  been  in  use  in  India  prior  to  the  Christian  era ; 

'18  well  known  to  the  Arabian  physicians.^ 

fnvetra  was  observed  in  Egypt  by  I^rosper  Alpinus  (1580-84), 

n  his  return  to  Itily  was  figured,  and  sonic  account  given  of  its 

d  properties.' 

iffantea  was  figured  by  Rheede'*  in  1«mO,  and  in  our  own  day  by 

medicinal  virtues  of  niudar,  thougli  so  long  esteemed  by  the 
of  India,  were  not  investigated  experimentally  by  £uro])eans  until 
ent  centur}',  when  Playfair  rcconmieuded  the  drug  in  elephantiasis, 
;ood  etfects  were  afterwards  noticed  by  Vos  (182r»),  Cumin  (1827), 
lean  (1820).  The  last-named  pliysician  also  performed  a  chemical 
ition  of  the  root-bark,  the  activity  of  which  he  referred  to  an 
re  matter  which  he  termed  Mvdarine}* 

cription — Tlie  root -bark  of  C.  prortra,  as  we  have  received  it.** 
of  short,  ai-ched,  lH?nt,  or  nearly  Hat  fragments,  J  to  J  of  an  indi 
Tliey  have  outwartlly  a  tliickish,  yellowish-grey,  spongy  cork, 
less  fissured  lengthwise,  frequently  separating  from  the  middle 
layer ;  the  latter  consists  of  a  white  mealy  tissue,  traversed  by 
brown  lil>er-rays.  The  bark  is  brittle  and  easily  powdered ;  it 
lucilaginous,  bitter,  acrid  tas^te,  but  no  distinctive  odour.  The 
How.  iibnius  wood  is  still  attached  to  many  of  the  pieces. 
ro<»ts  of  U.  gigantea  are  clothed  with  a  bark  which  seems  to 
iliuguishable  from  that  of  (.-.  protriii  just  described.  The  wood 
mot  consists  of  a  porous,  pale-yellow  tissue,  exhibiting  large 
bundles,  and  verj'  numei-ous  fiUiall  medullary  rays,  consisting  of 
»ws  of  the  usual  cells." 

roscopic  Structure — In  the  root-lark  off.  jnt'coa,  the  suberous 
uade  up  of  large,  thin-walled,  polyhedral,  or  almost  cubic  cells ; 
xlle  cortical  layer,  of  a  uniform  parenehyme,  loaded  with  large 
:ranules,  or  here  and  there  containing  some  thick-walled  cells 
:hyme)  and  tufts  of  oxalate  of  calcium.  The  lar*;*-  medullaiy 
built  uj»  of  the  usual  cells,  having  porous  walls  and  containing 
nd  oxalate.  In  a  longitudinal  section,  the  tissue  chietly  of  the 
rortieal  layer,  is  found  to  be  traveist d  by  numerous  laticiferous 
i-ontaining  the  dry  milk  juice  ■  as  a  brownish  granular  substance 
ble  in  {Hitash. 

microscopic  characters  of  the  root-bark  of  C.  fjit/a/itt(t  agree  with 
re  detailed  of  C.  proccni.  The  stems  <if  Cfffffrofis  are  distin- 
bv  stron;'  lilK?r  fibres,  which  are  not  met  with  in  the  niots. 

mical  Composition — r>y  following  the  process  of  iKmcan  above 


4i:tLar,  translated  by  SiiiitliciiiitT, 

It*;;. 

anfiit  ^Eivs}ttit  Veni't.   1^I»*J.   i:!!'. 

■  J/.t 'riiffr/i  i/f,  ii.  ta)».  31. 
rfi'.f-fiji  nf  Ituiiitn  Hotnnu^  Madras, 
Lib.  IW.  — '*.  yruc<ra  is  li;;untt  by 
aulhur    iu    his   lO'urs   riuntorum 
t-nialt*^  \x,  tab.  127b. 
.    J/f(/.    avtt  Snrff.  Jourti,  xxxii. 

c  iniJebtcd  for  an  authentic  B|>cci- 
'.  £.  Burton  Brown  of  Lahore. 


'  Knuts  I  t'  ('.  i/.'f  •nf-'t  kiifiiy  ^uI»]•lild  to 
lis  by  hr.  Itidic  ol  Mutlras  i>-ii>i.st  <>t  b'ght, 
W'mmIv  ;ruii<  )uoiio,  4  to  21  Iim  hiAiii  dianittir. 

*  It  is  <-\itbiitIv  witlj  u  viiw  t««  thf  ntiii- 
lii'ii  ol  this  juiiT,  that  tho  I'/fii ,  >tto  /itut  \f 
Imtut  didt-rs  the  )<Ark  lo  W  Mriii]»*-il  it\tin 
thr  routs  ^klu'ii  tbo  lattt'r  an  nall'-iliiith 
Moodi'i-n  Shcril!  leiuurk^  if  ('.  i/ii/<i/i/r«j, 
that  althi'U^'h  it  i.s  fn^uintlv  umiI  in  UM'di- 
riiic,  IV  }»uit  of  it  i.s  m>1i1  in  tin-  Ita/a^ns — no 
doubt  from  till*  lircutuktaucf  that  the  |ilaut 
is  evervwhero  fouuil  wild  acd  can  be  cul- 
ii'Cted  tt!*  rv'iuirtd. 
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alluded  to,  200  grammes  of  the  powdered  bark  of  (7.  gigantea  yidi 
nothing  like  his  M^idaniu,  but  2*4  grammes  of  an  acrid  rewn,  sol 
in  ether  as  well  as  in  alcohol.  The  latter  solution  reddens  litmus; 
former  on  evaporation  yields  the  resin  as  an  almost  colourless  masB 
the  aqueous  liquid  is  separated  fi'om  the  crude  resin,  and  much  al» 
alcohol  added,  an  abundant  precipitate  of  mucilage  is  obtained, 
liquid  now  contains  a  bitter  principle,  which  after  due  concentration 
be  separated  by  means  of  tannic  acid. 

We  obtained  similar  results  by  exhausting  the  bark  of  C,  proccra 
dilute  alcohol.  The  tannic  compound  of  the  bitter  principle  was  o 
with  carbonate  of  lead,  dried  and  boiled  with  spirit  of  wine. 
after  evaporation  furnished  an  amorphous,  very  bitter  mass,  not  so 
in  water,  but  readily  so  in  absolute  alcohol.  The  solution  is  lud  \ 
pitated  by  an  alcoholic  solution  of  acetate  of  lead.  By  puhfyini 
bitter  principle  with  chloroform  or  ether,  it  is  at  last  obtained  colon 
This  bitter  matter  is  probably  the  active  principle  of  CalotrcpU 
ascertained  by  means  of  the  usual  tests,  that  no  alkaloid  occurs  ii 
drug.  The  large  juicy  stem,  especially  that  of  C.  giganteay  ought 
submitted  to  an  accurate  chemical  and  thempeutical  examination.^ 

Uses — Mudar  is  an  alterative  tonic,  and  diaphoretic, — in  large 
emetic.  By  the  natives  of  India  who  employ  it  in  venereal  and 
complaints,  almost  all  parts  of  the  plant  are  used.  According  to  M« 
Sheriflf,^  the  bark  of  the  root  and  the  dried  milky  juice  arc  tha 
efficient ;  the  latt<?r  is  however  somewhat  irregular  and  unsafe 
action.  The  same  writer  remarks  that  he  has  found  that  the  oldi 
plant,  the  more  active  is  the  bark  in  its  effects.  He  recommendi 
the  corky  outer  coat  which  is  tasteless  and  inert,  should  be  scrap 
before  the  bark  is  powdered  for  use  :  of  a  powder  so  prepared,  4U 
grains  suflice  as  an  emetic. 

The  stems  of  C.  (jiunntca  afford  a  very  valuable  fibre  which  c 
spun  into  the  finest  thread  for  sewing  or  weaving.^ 


FOLIA  TYLOPHORiE. 

Botanical  Origin — 'Tijlophora  usthnw.tUa  AVight  et  Aruutt  -^A-^ 
a->fhnu(tica  Jloxb.),  a  twining  perennial  plant,  common  in  samiy 
thrtJiighuut  tlie  Indian  Peninsula  and  naturalized  in  Mauritius.  1 
be  <listin«;uished  from  some  uf  its  congeners  by  its  reddish  or  diili 
flowers,  with  the  scale  of  the  staniinal  corona  abruptly  contractea 
long  sharp  tooth. 

History — The  enii)loyment  of  this  plant  in  medicine  is  well  k 
to  the  Hindus,  who  call  it  A/if^mal  and  use  it  with  eunsiderable  >'. 
in  dysentery.  During  the  last  century,  it  attracted  the  atteii:. 
Eoxhurgh^  who  made   many  observations  on  the  udniini.'-tratioii  *. 

^  Li.st's   Asr/rpivtc   [('nnvVni's   i'h- nuntr,!^       ,ni  tlio  thcraiiciitic  uses  of  mu-.Iir.  ' 
wii.  3()>)  mi-^lit  thru  I'O  >iAV^\\X  for.  I'/uinn.  of  I,uli(t,  45^. 

-  Supith  lUriUtotlu:  r/wrnittrnp,,  io  u/ Imh'f,  ■*  l)niry,  LWj'ul  I^iinUs  ./  /.i  •".  '.  - 

Madras,  IbCD.  364;  lor  I'urtlaT  itilonmitiuii       1673.  lOl". 

*  Fhni  Lidica,  ed.  Corey,  u.  (U3i 
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lie  physician  to  the  General  Hospital  of  Madras  from  177G  to 
[t  was  also  used  very  successfully  in  the  place  of  ipecacuanha 
ersoii,  Physician-General  to  the  Madras  army.^  In  more  recent 
ic  plant  has  l)een  prescribed  by  G'Shaughnessy,  who  i>ronounced 
an  excellent  substitute  for  ipecacuanha  if  given  in  rather  larger 
Kirkpatrick  ^  administered  the  drug  in  at  least  a  thousand  cases, 
id  it  of  the  greatest  value ;  he  prescribed  the  diial  leaf,  not  only 
8UjH»rior  to  the  root  in  certainty  of  action,  but  also  as  Inking 
»le  without  destruction  of  the  plant.  The  drug  has  been  largely 
y  many  other  practitioners  in  India.  Tylophora  is  also  em- 
n  Mauritius,  where  it  is  known  as  Ii)tra  saucayc  or  Ip^ca  du 
t  has  a  place  in  the  Bengal  P/iarmarojHtia  of  1844,  and  in  the 
cojHeia  af  India  of  18G8. 

cription^ — The  leaves  are  opposite,  entire,  from  li  to  5  inches  long, 
inches  broad,  somewhat  variable  in  outline,  ovate  or  subrotund, 
cordate  at  the  base,  abruptly  acuminate  or  almost  mucronate,  rather 
,  glabrous  above,  more  or  less  downy  l»eneath  with  soft  simple 
rhe  pedicel  which  is  channelled,  is  i  to  J  of  an  inch  in  length. 
ry  state  the  leaves  are  rather  thick  and  harsh,  of  a  pale  yellow- 
1 ;  they  have  a  not  unpleasant  herbaceous  smell,  with  but  very 

mical  Composition — A  concentrated  infusion  of  the  leaves  has 
y  acrid  taste.  It  is  abundantly  precipitated  by  tannic  acid,  by 
acetate  of  lead  or  caustic  potash,  and  is  turned  «^reenish-black 
Jori<le  of  iron.  Broughton  of  Ootacamund  (India)  has  informed 
I)  that  from  a  largo  quantity  of  the  leaves  he  obtained  a  small 
of  crystals, — insutficient  for  analysis.  Dissolved  and  injected 
aall  dog,  they  occasioned  purging  and  vomiting. 

s — Employed  in  India,  as  already  mentioned,  as  a  substitute  for 
nha,  'chierty  in  the  treatment  of  dysentery.  The  dose  of  the 
1  leaves  as  an  c/iufic  is  25  to  30  grains,  as  a  diaphoretic  and 
ant  '» to  .")  gniins. 

fjc  Tfflophora; — This  root  is  met  with  in  the  Indian  luizaars,  and 
!  employed  as  before  stateil.  as  much  or  more  than  the  leaf.  It 
•jf  a  short,  knotty,  descending  mutstock,  about  i  of  an  inch  in 
s.  •niittin''  li  to  :>  aerial  stems,  and  a  considerable  number  of 
ts.  These  ro(»ts  are  utten  C  inches  ur  more  in  length  by  I  a  line 
ter  and  are  very  brittle.  The  wlu^le  drug  is  of  a  pale  yellowish 
it  has  no  considerable  oilour,  but  a  sweetish  and  subsequently 
rte.  In  general  appearance  it  is  suggestive  of  valerian,  but  is 
U  stouter  and  larger. 

uinetl  microscopically,  the  paroncbymatDUs  envelope  of  the 
is  seen  to   consist  of  two  layers,  the  inner  fonning  a   small 

jg,  f'a*'U'»jto-   »if  Imliuii    r't'.its  kindly  pri-M'iitnl  tu  ur)  ti>f;vt]itTi«ith  ('III'  i»f 

,  C'aJcutU,  ISlo.  8.  the  ro*»t,  l«y  Mr.  MimhIicii  shiTiir«'f  M;i«Im«. 

'  /*tvjM,iA.tf-*nj  (1S42)  455.  *  A  ti^;iirt»  of  tin-  K«uvi>  in:iy  !»••  f'Uiul  in  .i 

ftu  **/  Mtulrwi  Ej'kihitvhi  ff  Is'.',  i»ap«.T  on  I'ni"  k."/  l«y  M.  <  *.  *.'«"kf,  l%'i  ■  •• 

Mywn*  *inigH;    »l*o   I'hnrm.    «/  Juur,i.  Au>;.  t»,   l^^l^K  1  «.'**• ;  .«n«l  *>\\*'  of  :li» 

whole  plant   in  Wight's   /. -..i'.^   yV.Mi/«ii  n#«4 

Bj*    from    AH   ainplo  speciuieii  //i''.>  (V/Vx/n/tV,  iv.  (1^5o^  tah.  rj77. 
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nucleus  sheath.  The  outer  portion  is  built  up  of  large  cells,  loade 
starch  granules  and  tufted  crystals  of  oxalate  of  calcium.  Salts  ( 
do  not  alter  the  tissue. 

LOGANIACEiE. 


NUX    VOMICA. 

Semen  Niicis  Vomicce';  Nux  Vomica;  F.  Noix  vomiqm ;  G.  Brtd 

Botanical  Origin — Strychnos  Nux-vomica  L.,  a  moderate  siii 
with  short,  thick,  often  crooked  stem,  and  small,  greenish-white, 
flowers  ranged  in  terminal  corymbs.  It  is  indigenous  to  most  \ 
India,  especially  the  coast  districts,  and  is  found  in  Burmali 
Cochin  China  and  Northern  Australia. 

The  ovary  of  S.  Niuc-vomica  is  bi-locular,  but  as  it  adva 
growth,  the  dissepiment  becomes  fleshy  and  disappears.  The  fruij 
is  an  indehiscent  berry  of  the  size  and  shape  of  a  small  on 
filled  with  a  bitter,  gelatinous  white  pulp,  in  which  the  seeds,  1 
number,  are  placed  vertically  in  an  irregular  manner.  The  epica 
a  thin,  smooth,  somewhat  hard  shell,  which  at  first  is  greenish,  b 
mature,  of  a  rich  orange-yellow.  The  pulp  of  the  fruit  contains  stn 
yet  it  is  said  to  be  eaten  in  India  by  birds.-  The  wood,  which 
and  durable,  is  very  bitter. 

History — Nux  Vomica,  which  was  unknown  to  the  anc 
thought  to  have  been  introduced  into  medicine  by  the  -t\jabiai 
the  notices  in  their  writings  which  have  been  supposed  to  refer  \ 
far  from  clear  and  satisfactory.  We  have  no  evidence  moreove: 
was  used  in  India  at  an  early  period.  Garcia  d'  Orta,  an  » 
thoroughly  acquainted  with  the  drugs  of  the  west  coast  of  IiuIj 
middle  of  the  IGtli  century,  is  entirely  silent  as  to  mix 
Fleming^  writing  at  the  beginning  of  the  present  century,  reiua 
nux  vomica  is  seldom,  if  ever,  employed  in  medicine  by  the 
but  this  statement  does  not  hold  good  now. 

The  drug  was  however  certainly  made  known  in  Clernianyiui 
century.  Valerius  Cordus  ^  wrote  a  description  of  it  aK^ut  t 
1540,  which  is  remarkable  for  its  accuracy.     Tuchs,  lx\uhin  an« 


^  ItoxLurgh's  a.ss<'rtion  tluit  the  ]»uli» 
^^Sftma  ycrfci'Hif  iniutccnt^"  IiuIuccmI  us  to 
examine  it  clieinioallv,  whirli  wc  were 
enabled  to  do  through  the  kindness  ol  Dr. 
Tliwaites,  of  the  Koyal  l>olanical  Ciardens, 
Ceylon.  The  liisiiis^affd  jmlp  received  from 
Dr.  T.,  diluted  with  water,  formeil  a  very 
consistent  jelly  havin^^  a  slii^htly  aeid  ^rt- 
aetion  and  very  hitter  taste.  Some  of  it  w;is 
mixed  with  slaked  lime,  dried,  and  then  ex- 
liausted  by  boiling  ehlorofurm.  The  li(iuid 
left  on  evaporation,  a  yellowish  resinoid 
mass,  which  was  wanned  with  aeetie.  a«  iil. 
The  colourless  solution  yiehh'd  a  jierfcitly 
white,  erystalline  residue,  which  was  dis- 
solved in  water,  and  precij»itated  with  bi- 
chromate of  jMDtassium.  The  precipitate 
dried,  and  moistened  with  strong  sulphuric 


acid,  exhibited  the  violet  hue  oh- 
of  stryehniuc. 

To  confirm  tliis  cxperinunt,  vi 
through  the  obliging  assistance  of 
of  Madnus,  some  of  the  whit.-  \ 
with  a  &i>oon  from  the  interior  i 
fruit,  and  at  once  immersed  p-:r  .« 
K^i  wine.  The  alcoholic  lliiid  i;i\o 
evidence  of  the  presence  of  .'-trv.l. 

-  According  to  Cleghorn  by  th 
{Iluc(  ro$  innl((fHiriciLs)  ;  ucev»i-dirii 
burgh  by  "  many  Mjrts  of  biid."' 
{F/<fni  Sylvafiro^  Madras,  1^72. 
the  pulp  is  quite  harmless,  and  \h 
food  of  many  birds. 

3  Catalogue  of  Iwlian  Med.  I 
Drugs,  Calcutta,  1810.  37. 

^  JIUt.  JStirpium^  edited  by  < 
Argentorat.  1561.  lib.  iy.  c.  21.' 
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tioed  it  as  Nux  Afeidla,  a  name  taken  from  the  Methel  of  Avicenna  and 
ler  Arabian  authors.^ 

It  was  found  in  the  English  shops  in  the  time  of  Parkinson  (1640), 
fto  remarks  that  its  chief  use  is  for  poisoning  dogs,  cats,  crows  and 
vena,  and  that  it  is  rarely  given  as  a  medicine. 

Description — Xux  Vomica  is  the  seed,  removed  from  the  pulp 
A  shell.  It  is  disc-like,  or  rather  irregularly  orbicular,  a  little  less 
an  an  inch  in  diameter,  by  about  u  quarter  of  an  inch  in  thickness, 
Lghtly  concavi?  on  the  dorsal,  convex  on  the  ventral  surface,  or  nearly 
It  un  either  side,  often  furnished  with  a  bi-oad,  thickened  margin  so  that 
le  central  portion  of  the  seed  appears  d(*j)ressed.  The  outside  edge  is 
Minded  or  tapers  into  a  keel-like  ridge.  Each  seed  hiis  on  its  edge  a 
ball  protuberance,  from  which  is  a  faintly  projecting  line  (raphe) 
■ning  to  a  central  scar  which  is  the  hilum  or  umbilicus ;  a  slight 
wpression  marks  the  opposite  side  of  the  seed.  The  seeds  are  of  a  light 
^ish  hue,  occasionally  greenish,  and  have  a  satiny  or  glistening  aspect, 
y  reason  of  their  being  thickly  covered  with  adpressc*d,  radiating 
ittn.  Nux  vomica  is  extremely  compact  and  homy,  and  has  a  very 
jtter  taste. 

After  having  been  softened  by  digestion  in  water,  the  seed  is  easily 
It  along  its  outer  edge,  then  displaying  a  mass  of  translucent,  cartila- 
boiu  albumen,  divided  into  two  parts  by  a  fissure  in  which  lies  the 
libryo.     This  latter  is  about  |\  of  an  inch  long,  having  a  pair  of  delicate, 

•  to  7-  nerved,  heart-shaped  cotyledons,  with  a  clul>-shaped  radicle,  the 
Butiou  of  which  is  indicated  on  the  exterior  of  the  seed  by  the  small 
(otaberauce  already  named. 

Microscopic  Structure — The  hairs  of  nux  vomica  are  of  remark- 
lie  structure.  They  are  formed  as  usual  of  the  elongated  cells  of  the 
■dermic,  and  have  their  walls  thickened  by  secondary  dei>osits,  which 

•  interrupted  by  longitudinally  extended  pores ;  they  are  a  striking 
gect  in  polarized  light.  The  albumen  is  made  up  of  large  cells,  loadeil 
rth  albuminoid  matters  and  oily  ilroj)S,  but  devoid  of  starch.  In  water, 
e  thick  walls  of  this  parenchyme  swell  up  and  yield  some  nmcilage  ; 
e  cotyledons  are  built  up  of  a  narrow,  much  iiKae  delicate  tissue, 
iven»ed  by  small  fibro-vascular  bundles. 

Tlie  alkaloids  are  not  directly  recognizable  by  the  microscojK'! ;  but  if 
IT  thin  .slices  of  nux  vomica  are  kept  for  some  length  of  time  in 
fcerin.  they  develoiw  feathery  crystals,  doubtless  eousisting  of  these 


Chemical  Composition — The  bitter  taste  and  highly  poisonous 
turn  of  nux  vomica,  are  chietly  due  to  the  i»resence  of  Stnichnine  and 
«iiir.  .Strychnine,  C"H--N-C)-,  was  lirst  met  with  in  ISIS  by  IVlletier 
d  Caventou  in  St.  Ignatius'  Ik'ans.  and  immediately  aiterwards  in  mix 
mica*  It  crystallizes  from  an  alcoholic  solution  in  large  anhydnais 
isms  of  the  orthorhombic  system.  It  reipiires  for  sidution  aUiut  (»7iK) 
rCa  of  cold  or  *1TA)K)  of  boiling  water  ;  the  solution  is  of  decidedly 
Aline  reaction,  and  an  intensely  bitter  taste  which  may  l»e  distinctly 
ix;ive<l  though  it  contain  no  more  than  AOA^oair  <^f  the  alkaloid. 
t  beat  solvents  for  strychnine  are  spirit  of  wine  or  chloroform ;  it 


Aiiil  othcra  held  the  upiuiuu  that      a  JMUunif  aud  an  Iiuiiuii  >)irv-U'«  wa«  accoid< 

Bfmjc  mtiMtl  oi  tha  Arabt  wag  the  fruit  of      iugly  luuuvd  by  LiuiLcus,  Ih  MeUt. 
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is  but  very  sparingly  soluble  in  absolute  alcohol,  benzol,  axnylic  alo 
or  ether.  The  alcoholic  solution  deviates  the  ray  of  polarized  li{^ 
the  left. 

Strychnine  is  not  restricted  to  the  fruit  of  the  plant  under  n 
but  also  occurs  in  the  wood.^  It  is  moreover  found  in  the  wood  o! 
root  of  Strychnos  coluhriim  L.,  and  in  the  bark  of  the  root  of  Sirf 
TietUe  Lesch.,  both  species  indigenous  to  the  Indian  Archipelago. 

The  discovery  of  Brucine  was  made  in  1819  by  the  same  chei 
in  nux  vomica  bark,  then  supposed  to  be  derived  from  Bruceaftrrv^ 
Its  presence  in  nux  vomica  and  St.  Ignatius'  Bean,  was  pointed  01 
them  in  1824.  Brucine,  dried  ovei:  sulphuric  acid,  has  the  foi 
C^H^^N^O*,  but  it  crystallizes  from  its  alcoholic  solution  with  4 
It  readily  neutralizes  acids,  forming  crystalline  salts.  In  bittemes 
poisonous  properties,  as  well  as  in  rotatory  power,  it  closely  rese 
strychnine,  differing  however  in  the  following  particulars : — it  is  S( 
in  about  150  parts  of  boiling  water,  melts  without  alteration  a 
above  100°  C.  In  common  with  its  salts,  it  acquires  a  dark  red  ( 
when  moistened  with  concentrated  nitric  acid.  By  heating  bi 
with  hydrochloric  or  sulphuric  acid  in  sealed  tubes,  it  is  entirely  d 
posed,  and  then,  according  to  Baudrimont  (1869),  yields  among 
products  sugar. 

The  proportion  of  strychnine  in  nux  vomica  appears  to  vaij 
J  to  ^  per  cent.  That  of  brucine  is  variously  stated  to  be  0*12  (3J 
0'5  (Wittsteiu),  1*01  (Mayer)  per  cent. 

A  third  crystallizable  base,  called  Ljasurinc,  was  discovered  in 
by  Desnoix,  in  the  liquors  from  which  strychnine  and  brucine  ha< 
precipitated  by  lime.  Sclilitzenberger  has  stated  (1858)  that  th< 
stance  thus  ol>tained  consists  of  as  many  as  nine  distinct  bas(\s.  no 
belonging  to  one  and  the  same  lioniologous  scries,  which  he  has  < 
guished  by  letters  (^^-Igasurine,  Z/-Igasurine,  Sec.)  They  dfffer  froi; 
other  in  composition,  in  solubility,  and  in  the  proportion  of  water 
they  lose  when  heated  to  !.*)()  C.  Igasurine  has  the  bitter  last 
poisonous  properties  of  the  other  strychnos  alkaloids.- 

According  to  Schiitzljerger,  even  strychnine  itself  is  not  a  d 
substance,  but  is  a  mixture  of  tliree  different  bases.  All  these 
ments  respecting  igasurine  and  strychnine  rec^uire  in  our  opinior 
confirmed  by  further  researches. 

In  nux  vomica,  as  well  as  in  St.  Ignatius'  r>eans,  the  Jk 
according  to  their  discoverers,  are  combined  with  Strf/chnic  or  /^ 
Acid  ;  Ludwig  (1873)  who  prepared  this  body  from  the  latter 
describes  it  as  a  yellowish-brown  amorphous  mass,  having  a  st 
acid  reaction  and  a  sour  astringent  taste ;  and  striking  a  dark  gre^- 
ferric  salts. 

Xux  vomica  dried  at  100'  C.  yielded  us  when  burnt  with  sod 
1*822  per  cent,  of  nitrogen,  indicating  about  11*3  per  cent,  of  ] 
substances.  By  boiling  ether,  we  removed  from  the  se(M.ls  4*! 
cent,  of  fat ;  they  also  contain  nmcilage  and  sugar.     The  latter. 


*  It  is  ivmarkable  that  para&itic  plants  of  -  For  further   information   on  ij 

t\\t  oTtXev  Loranthucciv  *^o\\m^  mi  Strych iios  consult  Gnielin,  Chemistry,  xvii 
Nux-vojniai,  acquii-e  the  i)oisonous  i)ropcrti<.'a  589  ;  Watts,  Dictiojuiry  uf  Chnm 
of  the  latter.- •/'/tarm.  of  India,  1868.  108.       (1865)   243  ;    Pharm.    Joum.  xriii 

432. 
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to  Rebling  (1853)  exists  to  the  extent  of  6  per  cent,  re- 
lic oxide  without  the  aid  of  heat.  When  macerated  in  water, 
easily  undergo  lactic  fermentation,  not  however  attended  with 
lion  of  the  alkaloids.    The  stability  of  strychnine  is  remark- 

aft«r  ten  years  of  contact  with  putrescent  animal  substances. 

nerce — Large  quantities  of  nux  vomica  are  brought  into  the 
larket  from  British  India.*  The  export  from  Bombay  in  the 
—72  was  3341  cwt.,  all  shipped  to  the  United  Kingdom.* 
1800-70  exported  ^805  cwt ;  and  Calcutta  in  18G5-G6,  2801 
t  quantity  imported  into  the  United  Kingdom  in  1870*  was 

—Tincture  and  extract  of  nux  vomica,  and  the  alkaloid  strych- 
fre<iuently  administered   as  tonic  remedies  in  a  variety  of 


SEMEN  IGNATII. 

'/*  Ifjaaiii ;  St.  Ljiiatuu<  Bcaiia ;  ¥.  Fh:cji  dc  S(unt'Ljnace,  Noix 
If/a.^ur ;  (J.  Ifjiiailn.<bohnt:ii} 

lical  Origin  —  Strychiwn  Ljiiatii  Bergius''  {S.  Philippoisis 
nadana  rhiiippinica  Ix)ureiro),  a  large  climbing  shrub,  growing 
<amiir,and  (^ebu,  islands  of  the  Bisaya  group  of  the  Philippines, 
ling  to  Loureiro  in  Cochin  China,  where  it  has  bi^en  intrutluced. 
rescence  and  foliage  are  known  to  botanists  cmly  from  the 
lis  given  by  Loureiro*  and  BlancoJ  The  fruit  is  spherical,  or 
.  ovoid,  4  inches  or  more  in  diameter,  and  consists  of  a  smooth 
-•11  enclosing  seeds  to  the  numlH.*r  of  about  24.  G.  Bennett,* 
lit?  fruits  at  Manila  sold  in  the  bazaar,  says  they  contain  from 
eds,  imlK}dded  in  a  glutinous  bhukish  pulp.^ 

ry — It  is  stated  by  Murray*'^  and  later  writei*s,  that  tliis  seed 
luced  into  Europe  from  tlie  Vhilippines  by  the  Jesuits,  who.  on 
*  its  virtues,  bestowed  upon  it  the  name  i»f  Ignatius,  the  founder 
nler.  However  this  may  be,  the  earliest  account  of  the  drug 
>   be   that  communicated   by  Camelli.  Jesuit   missionary  at 


-*fn  1130  |Hicku^fs  otlVrtHl  in  a 
all-  <:^0  Manh,  1871). 
/  !•/*  the  Trwlf  and  Saviffatiuii 
:*r*l?71   72,  i»t.  it  «2. 
rvtuniH  arv  accessiML'. 
It  and  bev«U  ar«*  known  in  tlit* 
uiije   by  the   nuuies  uf  /*im*/«i- 
t*>»i,  canianif   uiafMnmnj^  dun- 
y/'i  or  igasur  ;  in  the  ialan«U  uf 
,Vl)U,  wFiere  lh«  riecdn  urt*  |»ro- 
liat    of    'vytioiy,    ami    l»y   tht* 

th>'  rhilii»i»iuc:»  an  P»pUa  df. 
uUa  til  Caibtiltfjaii  (('lain,  R»iiu'- 

Manila,  1857.  p.  610).  Tlio 
atiu*  Ikat^  applied  to  them  in 
nipl<»y<!4  in  Aouth  America  to 
le  9fv\\»  of  wveral  nie«licinal 
,  as  thoie  of  FeuiUca  triluboUa 
$ra  truapeva  Maiuio  and  A  niso* 
iftira  Manio. 


'  M't/iriii  Mrdu'a^  Stockholm,  177S.  i. 
14(>.--Wc  omit  citing  the  Linnean  bjiuitia 
aiiuint,  as  it  has  Iti-en  nhown  hy  I^utham 
that  tho  phint  «ui  named  by  the  younger 
Linuieus  i<%  PttAffiurui  lomjij^orti  AubL<if  the 
onler  Ruhowar^  a  native  of  Guiana. 

•'  Fhn'ti  i'KhimhiuftufiSf  ed.  WiUtL  L 
{\7\K\)  i:»5. 

"  Fioni  iU  FtiiftiHtiA,  ed.  2.  1S45.  61. 

**  Li'mini  .!/•«/.  ami  I'ht/t.  Journ,,  January 
1.S32. 

*  The  only  »]MM*imen  of  the  fruit  1  have 
M-en  waM  in  the  |>osseH»ion  of  my  late  friend 
Mr.  Morsi>u.  It  m<>a.Hured  exactly  4  inches 
in  diameter,  and  when  ifjioned  {15  Januarr 
1872)  waa  found  to  (H>ntain  17  matuiv,  well* 
forme<l  scciU,  with  remnants  of  dried  puln. 
Ah  figuivd  on  the  authority  of  CamelU,  toe 
fruit  is  oruiii,  6}  inches  long  by  4|  in  dia- 
meter.— D.  H. 

^*  Apparatus  Mtdicaminum^  vi.  (1792)  S6L 

0  0  2 
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Manila,  to  Ray  and  Petiver,  and  by  them  laid  before  the  Boyal  & 
of  London  in  1699.^  CameUi  proclaimed  the  seed  to  be  the  Huz  V 
legitima  of  the  Arabian  physician  Serapion,  who  flourished  in  th 
century,  but  in  our  opinion  there  is  no  warrant  whatever  for  supj 
it  to  have  been  known  at  so  remote  a  period.^  CameUi  states  tlu 
seed,  which  he  calls  Nicx  Pepita  scu  Faha  Sancti  Ignatii,  is 
esteemed  as  a  remedy  in  various  disorders,  though  he  was  well  i 
of  its  poisonous  properties  when  too  freely  administered.  In  Gen 
St.  Ignatius'  Bean  was  made  known  about  the  same  period  by  Bo 
Leipzig.^ 

The  drug  is  found  in  the  Indian  bazaars  under  a  name  whi 
evidently  corrupted  from  the  Spanish  pepita.  It  is  met  with  ii 
drugshops  of  China  as  Zeto-sung-kwo,  i.e.  Luzon  fruit 

Description — St.  Ignatius'  Beans  are  about  an  inch  in  length; 
form  is  ovoid,  yet  by  mutual  pressure  it  is  rendered  very  irregula 
they  are  3-,  4-,  or  5-sided,  bluntly  augidar,  or  flattish,  with  a  conspi 
hilum  at  one  end.  In  the  fresh  state,  they  are  covered  with  s 
adpressed  hairs :  portions  of  a  shaggy  brown  epidermis  are  her 
there  perceptible  on  those  found  in  commerce,  but  in  the  majorit 
seed  shows  the  dull  grey,  granular  surface  of  the  albumen  itseK. 

Notwithstanding  the  dififerent  outward  appearance,  the  struct 
St.  Ignatius*  Beans  accords  with  that  of  nux  vomica.  The  radicle 
ever  is  longer,  thicker,  and  frequently  somewhat  bent,  and  the  cotyl 
are  more  pointed.  The  horny  brownish  albumen  is  translucent,  veij 
and  difficult  to  split.  The  whole  seed  swells  considerably  by  pro! 
digestion  in  warm  water,  and  has  then  a  heavy,  earthy  smell.  The 
are  intensely  bitter  and  highly  poisonous. 

Microscopic    Structure — The   bail's  of  the   epidermis  are 
analogous  structure  but  more  simple  than  in  nux  vomica.    The  all 
and  cotyledons  agree  in  structural  features  with  those  of  the  s;mi( 
in  nux  vomica. 

Chemical  Composition — Strychnine  exists  to  the  extent  of 
1*5  per  cent. ;  the  seed  also  contains  Oo  per  cent,  of  brucine. 
over  sulphuric  acid  and  burnt  with  soda- lime,  it  yielded  us  an  a 
of  1*78  per  cent,  of  nitrogen,  which  would  answer  to  about  1(»  pe 
of  albuminoid  matter. 

Commerce — We  have  no  information  as  to  the  collecliuii 
drug.     Tlie  seeds  are  met  with  irregularly  in  English  trade,  Wnv^ 
times  very  abundant,  at  others  scarcely  obtainable. 

Uses — The  same  as  those  of  nux  vomica.  When  procurall 
moderate  price,  the  seeds  are  valued  for  the  manufacture  of  strw'i 

*  rfiil.  Trims,   xxi.  (KJ'JU)  44.   87  ;  Kay,  until  irit>5.      Previuus  to  th*  Sj-a:.; 

liisi.  Plant,  m.  lil».  31.  118.  '  pation,  they  weiv  goverued  hyjit: 

^  .Tlie  rhilippine.s  were  wiiolly  uukiiowii  and  were  Ircqueut^^'d  for  the  Ilarl^«^'^' 

to  the   P^uropcans  of    aiiti«iiiity  or    of    the  inerre  by  Japanese,  (.'hineso,  anVi  M 
Middle    Ages.       They   were   discovered    hy  '^  ^^^hi^ny^  EncykJupddit  d,  R  hi 

Magellan  in  1521,  but  their  eomiucst  hy  the  i.  (1843)  576. 
SjMiniardiJ  was   uoi   etfectually   commenced 
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RADIX    SPIGELIiS. 

RndLt  Spit/di/r  Marilandicrr ;  Indian  Pink  Root,  Carolina  Pink  Hoot, 

Spigelia} 

Botanical  Origin — Spifjclia  Marilandica  L.,  an  lierbacoous  plant 
i3x>Qt  a  fr)ot  high,  indipjenous  in  the  woods  of  North  America,  from 
f^enniiylvania  to  Wisconsin  and  southward.  According*  to  Wood  and 
liche,  it  is  collected  chiefly  in  the  Western  and  South-westeni  States. 

History — The  anthelmintic  properties  of  the  root,  discovered  by  the 
Jttdian?,  were  brought  to  notice  in  Kurope  al)out  the  year  1754,  by 
Uonin^r,  Garden,  and  Chalmers,  physicians  of  Cliarleston,  South  Carolina. 
!T»edrug  was  admitted  to  the  I-<ondon  Phannacopceia  in  1788. 

Description — Pink  root  has  a  near  resemblance  to  serpentary,  con- 
itting  of  a  short,  knotty,  dark  bn)wn  rhizome  emitting  slender  wiry 
DoU.  It  is  quite  wanting  in  the  i>eculiar  odour  of  the  latter  drug,  or 
■deed  in  any  aroma ;  in  taste  it  is  slightly  bitter  and  acrid.  Sometimes 
k  entire  plant  with  its  quadrangular  stems  a  foot  high  is  importeil. 
ft  has  opposite  leaves  al)out  3  inches  long,  sessile,  ovate-lanceolate, 
nminate,  smooth  or  pubescent. 

Ificroscopic  Structure — The  transverse  section  of  the  rhizome, 
|kmt  ,V  ^f  ft^  i'^ch  in  diameter,  shows  a  small  woody  zone  enclosing  a 
Wgt  pith  of  elliptic  outline,  consisting  of  thin-walled  cells.  Usually 
■i  central  tissue  is  decayed.  In  the  roots,  the  middle  cortical  layer 
pidominates ;  it  swells  in  water,  after  which  its  large  cells  display  fine 
piiil  markings.  The  nucleus-sheath  observable  in  serpentary,  is 
latiiig  in  spigelia 

.  Chemical  Composition — Not  satisfactorily  known  :  the  vessels  of 
hi  wood  contain  resin,  the  parench}'me  starch ;  in  the  cortical  part  of 
k  rhizome,  some  tannic  matters  occur,  but  not  in  the  roots.  FeneuUe 
1823}  asserts  that  the  drug  yields  a  little  essential  oil.    The  experi- 

P^  of  Bureau  ^  show  that  spigelia  acts  on  rabbits  and  other  animals 
Darcotico-acrid  poison. 

LUtes — Spigelia  has  long  been  reputed  a  most  efficient  medicine  for 
exptdsion  of  Ascaris  lumhricoidt\^,  but  acconling  to  Stille,'  its  real 
kke  for  this  purpose  has  probably  been  over-4^stimated.  This  author 
|Mk.^  of  it  as  possessing  alterative  and  tonic  pro{)erties.  In  England,  it 
narely  prescribed  by  the  regular  pmctitioner,  but  is  useil  as  a  household 
Micine  in  some  districts.     It  is  much  employed  in  the  United  States. 


GENTIANE/R 

\  RADIX  GENTIANiE. 

Gentian  Root ;  F.  Racine  de  Gcntianc ;  CJ.  Enzianwurze!. 

Origin — Geniiana  lutea  L,  a  handsome  perennial  herb, 
ipving  ''\  feet  high,  indigenous  to  open  gnissy  places  on  the  mountains 

1 /^'«^    Jlotd    b    ■omctimes    erroneously  ■  Therajteuticnand  MnUrio  MfU'-n^VXiWA' 

fciKa  in  price-Usta,  "* Radix  eaiyophtjUi.^'      dclphia,  ii.  (IttCi^)  e^il. 
•  Ik  la/^milUdalogamiaeki,  1866.  130. 
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of  Middle  and  Southern  Europe.  It  occurs  in  Portugal,  Spain,  tbe 
Pyrenees,  in  the  islands  of  Sardinia  and  Corsica,  in  the  Apennines,  tlie 
mountains  of  Auvergne,  the  Jura,  the  Vosges,  the  Black  Forest,  a&d 
throughout  the  chain  of  the  Alps  as  far  as  Bosnia  and  the  Dannbiu 
Principalities.  Among  the  mountains  of  Gennany,  it  is  found  on  tlie 
Suabian  Alps  near  Wiirzburg,  and  here  and  there  in  Tlmringia,  but  not 
further  north,  nor  does  it  occur  in  the  British  Islands. 

History — The  name  Gentiana  is  said  to  be  derived  from  Gentiw;i 
king  of  the  Illyrians,  living  B.c.  180-167,  by  whom  according  to  bed 
Pliny  and  Dioscorides,  the  plant  was  noticed.  Whether  the  specHi 
thus  named  was  GenUana  lutca  is  doubtful.  During  the  middle  agei^ 
gentian  was  commonly  employed  for  the  cure  of  disease,  and  as  a 
antidote  to  poison.  Tragus  in  1552,  mentions  it  as  a  means  of  dilatjng 
/  wounds,  an  application  which  has  been  resoj^d  to  in  modem  medial 
practice. 

Description — The  plant  lias  a  cylindrical,  fleshy,  simple  rootrf 
pale  colour,  occasionally  almost  as  much  as  4  feet  in  length  by  1^  inchi 
in  thickness,  producing  1  to  4  aerial  stems. 

The  dried  root  of  commerce  is  in  irregular,  contorted  pieces,  aewnl 
inches  in  length,  and  ^  to  1  inch  in  thickness ;  the  pieces  are  maA 
wrinkled  longitudinally,  and  marked  transversely,  especially  in  Adr 
upper  portion,  with  numerous  rings.  Very  often  they  are  sji\ 
to  facilitate  dr}'ing.  They  are  of  a  yellowish  brown ;  internally  rf 
more  orange  tint,  spong}'^,  with  a  peculiar,  disagreeable,  heavy 
and  intensely  bitter  taste.  The  crown  of  the  root,  which  is  some 
thickened,  is  clothed  with  the  scaly  bases  of  leaves.  The  root  is  ton^ 
and  flexible, — brittle  only  immediately  after  dr}'ing.  We  foimd  it  ti 
lose  in  weight  about  18  per  cent,  by  complete  drying  in  a  water-bath:  4 
regained  IG  per  cent,  by  being  afterwards  exposed  t^  the  air. 

Microscopic    Structure — A   transverse   section   shows    the  baiJ 
separated  by  a  dark  canibial  zone  from  the  central  column  ;  the 
arrangement  of  the  tissues  is  only  obvious  in  the  latter  part.    In 
bark,  liber  fibres  are  wanting ;  and  in  the  centre  there  is  nn  di 
pith.     The  fibro -vascular  bundles  are  devoid  of  thick-walled  lijr 
prusenchyme ;    this  may  explain  the  consistence,  and  the  short 
fracture  of  the  root.     It  is  moreover  remarkable  on  account  of 
absence  l)oth   of  starch  and  oxalate  of  calcium ;  the  cells  appear 
contain  cliieily  sugar  and  a  little  fat  oil. 

Chemical  Composition — The  bitter  taste  of  gentian  is  duo  to 
substance  called  Gtiitiupicri/t  or  Ocntinn-hitfer}     Several  chemists. 
Henry,  Cayentou,  Trominsdorf!*  Leconte,  and  Dulk  have  describeil  il«; 
bitter  principle  of  gentian  in  an  impure  state,  under  the  name  of 
tftnn'n,  but  Kromayer  in  18<>2  first  obtained  it  in  a  state  of  purity. 
Gcnfiuplrriu,  C-"}V'*'0'^',  is  a  neutral  body  cr}'stallizing  in  colo 
net^llos,  which  readily  dissolve  in  water.     It  is  soluble  in  spirit  of 
but  in  absolute  alcohol  only  when  aided  by  heat;  it  does  not  dissolve  i 
ether.      A  solution   of  caustic  potash  or  soda  forms  with  it  a  ye! 
solution.     Under  the  influence  of  a  dilute  mineral  acid,  gentiopiorin 
resolved  into  glucose,  and  an  aninq)hous,  yellowish-brown,  neutral  ^ 

^  Cnu-lin,  Cfmhistnj,  xvi.  (1864)  193. 
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tance,  named  Otntiogenin,  Fresh  gentian  roots  yield  somewhat  more 
ban  I'lj  jHjr  cent,  of  gentiopicrin ;  from  the  dried  root  it  couhl  not  be 
ibUined  in  a  crystallized  state.  The  medicinal  Tincture  of  Gentian, 
■ixed  with  solution  of  caustic  potash,  loses  its  bitterness  in  a  few  days, 
■obtbly  iu  conse(|uence  of  the  destruction  of  the  gentiopicrin. 

Another  constituent  of  gentian  root  is  Gcntianic  Acid,  C^^H^^O^  a 
■stelcss  substance,  forming  pale  yellow,  silky  crystals,  whicli  may  be 
mhlimed  if  cautiously  heated.  It  is  but  ver}-  slightly  soluble  in  water, 
ritether  cold  or  hot,  or  in  ether,  but  dissolves  in  hot  strong  alcohol,  from 
pUch  it  may  be  cr}'stallized.  It  also  dissolves  in  at^ueous  alkalis, 
BDiing  crystallizable  compounds,  (lentianic  acid  api>ears  to  be  without 
■tion  on  the  organism. 

Gentian  root  abounds  in  pectin  ;  it  also  contains  to  the  extent  of  12 
D 15  per  cent.,  an  uncr}'stallizable  sugar,  of  which  advantage  is  taken 
ft  Southern  Bavaria  and  Switzerland,  for  the  manufacture  by  fermenta- 
Itti  and  distillation  of  a  potable  spirit.^  This  use  of  gentian  and  its 
DBsnmption  in  medicine,  have  led  to  the  plant  being  almost  extirpated 
ft  some  parts  of  Switzerland  where  it  formerly  aWmnded. 

Commerce — Gentian  root  finds  its  way  into  English  commerce 
hough  the  German  houses ;  and  some  is  shi])ped  from  Marseilles.  The 
■ntity  imported  into  the  ITnited  Kingdom  iu  LS70,  was  1100  cwt. 

Uses — Gentian  is  much  used  in  medicine  as  a  bitter  ti»nic.  Ground 
kpovder,  the  root  is  an  ingredient  in  some  of  the  compositions  sold  for 
■amg  cattle. 

Sobstitutes — It  can  hardly  be  said  that  gentian  is  udulterated,  yet 
li  roots  of  several  other  species  possessing  similar  properties  are  occa* 
■■dly  collected ;  of  these  we  may  name  tlie  following : — 

1.  Grntiana  purpurea  L. — Tliis  si)ecies  is  found  in  Alpine  meadows 
I  the  Apennines,   Savoy  and  Switzerland,   in   Transylvania,  and  in 

Norway ;  a  variety  also  in  Kamtchatka.-  Tlie  root  is  frequently 

;   it  attains  at  most  18  inches  in  length  and  a  diameter  of 

1^  inch  at  the  summit,  from  which  arise  8  to  In  aerial  stems, 

below  with  many  scaly  nanains  of  leaves.      The  top  of  the 

has  thus  a  peculiar  branched  appearance,  never  found  in  the  root 

6,  htea,  with  which  in  all  other  respects  that  of  0,  pvrpvrta  agrees. 

latter  is  perhjips  even  more  intensely  bitter. 

2.  C  jmnctata  L — Nearly   the   same  dcscrij)tion   applies  to  this 
,  which  is  a  native  of  the  Southeni  Alps,  extending  eastwanl  to 

Hungarj'  and  Roumelia, 

It  3.  C  Pannonica  Scop. — a  plant  of  the  mountains  of  Austria,  un- 
in  tlie  Swiss  Alps,  has  a  root  which  according  to  Vogl,*  does  not 
the  length   or   the   thickness  of  the  r<K)t  of  G.  pmyurai,  with 
it  agrees  in  other  respects.      It    is  ofticinal   in   the  Austrian 
p<eia. 

Th,  Mtftiiu,  I'harm,  Jmim.  xii.  (18I»3)  /mrpurra,   //.   punctata  aiul  </.  Pann  Htrtt. 

L  He  IN  <leoiil(Nlly  of  the  opinion  that  thcr  an 

Orimhmch  {Iht  Vegriation  der  Erdf,  i.  distiiut  s|Htit!». 

&  223)  giTM  wy  intercnting particularn  •  Commrntnr  zur  Merf  mAiVAi «  f^kttnna- 

to  the  am  of  growth  of  Gtntiana  htp6  \  i.  ll^(U*)  345. 
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HERBA  CHIRAT^. 

Herha  Chirettm  vel  Chiraytoc ;  Chiretta  or  Chirayta. 

Botanical  Origin — Ophelia^  Chirata  Grisebach  ((r^^tana  Ckimfi 
Eoxb.)  an  annual  herb  of  the  mountainous  regions  of  Northern  Iiidi 
from  Simla  through  Kumaon  to  the  Murung  district  in  South-eaate 
Nepal. 

History — Chiretta  has  long  been  held  in  high  esteem  bjr  tl 
Hindus,  and  is  frequently  mentioned  in  the  writings  of  Susruta.  1 
is  called  in  Sanscrit  Kirdta-tikta,  which  means  the  bitter  plant  of  i 
KirdtdSy  the  Kiratas  being  an  outcast  race  of  mountaineers  in  the  nort 
of  India.  In  England,  it  began  to  attract  some  attention  about  the  ya 
1829 ;  and  in  1839  was  introduced  into  the  Edinburgh  Pharmao^ 
The  plant  was  first  described  by  Koxburgh  in  1814. 

Chiretta  was  regarded  by  Guibourt  as  the  Calamus  aromaticus  of  fl 
ancients,  but  the  improbability  of  this  being  correct  was  well  poiah 
out  by  Y6e^  and  by  Koyle,  and  is  now  generally  admitted. 

Description — The  entire  plant  is  collected  when  in  flower,  or  nM 
commonly  when  the  capsules  are  fully  formed,  and  tied  up  with  ad 
of  bamboo  into  flattish  bundles  of  about  3  feet  long,*  each  weighing  ill 
dry  from  IJ  to  2  ft).  The  st^m,  ^  to  ^  of  an  inch  in  thickness,  ii< 
an  orange-brown,  sometimes  of  a  dark  purplish  colour;  the  ti^en 
simple  root,  often  much  exceeding  the  stem  in  thickness,  is  2  to  4  iiM^ 
long  and  up  to  1  an  inch  thick.  It  is  less  frequently  branched,  but  alwij 
provided  with  some  rootlets.  In  stronger  specimens,  the  root  is  sob 
what  oblique  or  geniculate  ;  perhaps  the  stem  is  in  this  case  the  piodi 
of  a  second  year's  growth  and  the  plant  not  strictly  annual.  Each  fix 
usually  consists  of  a  single  stem,  yet  occasionally  two  or  more  spriJ 
from  a  single  root.  The  stem  rises  to  a  height  of  2  to  3  feet,  and 
njlindrical  in  its  lower  and  middle  loortion,  but  bluntly  quadrangulir 
its  upper,  the  four  edges  being  each  marked  with  a  prominent  decurre 
line,  as  in  Erythra:a  Centanriitm  and  many  other  plants  of  the  oi4 
The  decussate  ramification  resembles  that  of  other  gentians ;  its  stti 
are  jointed  at  internals  of  li-  to  3  or  4  inches,  bearing  opposite  sen 
aniplexicaul  leaves  or  their  cicatrices.  The  stem  consists  in  itslov 
portion  of  a  large  woody  column,  coated  with  a  very  thin  rind,  a 
enclosing  a  coruparatively  large  pith.  The  upper  parts  of  the  stemii 
branches  contain  a  broad  ring  of  thick-walled  woody  parenchyma.  H 
numerous  slender  axillary  and  opposite  branches  are  elongated,  and  tb 
constitute  a  dense  umbellate  panicle.  They  are  smooth  and  glabrous, 
a  greenish  or  brownish  j]frov  colour. 

The  leaves  are  ovate-acuminate,  cordate  at  the  base,  entire,  sessu 
the  largest  1  inch  or  more  in  length,  3-  to  5-  or  7-ner\'ed,  the  midl 
being  strongest.  At  each  division  of  the  panicle  there  are  two  sal 
bracts.  The  yellow  corolla  is  rotate,  4-lobed,  with  glandular  pits  abo 
the  base ;  the  calyx  is  one-third  the  length  of  the  petals,  which  I 
about  lialf  an  inch  long.  The  one-celled,  bivalved  capsule  contai 
numerous  seeds. 

^  'O^fAAciK,   to  bless,  in  allusion  to  the  ^  The  other  kinds  of  chiretta  to  be  laa 

medical  virtues  of  the  lierh.   .  presently  are  usually  much  ^ortfr. 

'  Cmirs  (V Jlistoirr  nat.  pkarmaccutiqur^  ii. 
(1828)  395. 


IIERBA  CUIRATjE.  393 

The  flowers  share  the  intense  bitterness  of  the  whole  drug.  The 
ooil  of  stronger  stems  is  devoid  of  the  bitter  principles. 

Chemical  Composition — A  chemical  examination  of  chiretta  has 
made  at  our  request  under  the  direction  <if  Professor  Ludwig  of 
,bv  his  assistant  Mr.  Ilohn.     The  chief  n»sults  of  this  cai-eful  and 
Uborate  investigation  may  bt^  thus  describetlJ 

Among  the  bitter  principles  of  the  drug,  Ophrlir  J////,  ('i^II^^^O^", 
9Ciirs  in  the  largest  proportion.  It  is  an  amorphous,  visri«l,  yidlow 
■bstance,  of  an  acidulous,  ])(*rsi.<itently  bitter  tasti*.  and  a  faint  gentian- 
fc  odour.     With  basic  .icetate  of  lead,  it  j»rodurcs  an  abundant  yellow 

ipitate.     Ophelic  acid  do(»s  not  form  an  insolubl<»  comi>ountl  with 
;  it  dissolves  in  wat»»r,  alcohol  and  ether.      The   first  solution 
the  sejuiration  of  protoxide  of  copper  fnnn  nn  alkaline  tartrate 
r  that  metal. 

A  second  bitter  j)rinciple,  Chimtin,  C^'IP'^O''',  may  be  removed  by 
iMDS  of  tannic  acid,  w*ith  which  it  forms  an  insolubh*  com])ound. 
ttrttin  is  a  neutral,  not  distinctly  crystalline,  liglit  yellow,  hygroscojiic 
Dvder,  soluble  in  alcohol,  ether  and  in  warm  water.  \\y  boiling  hydro- 
hbric  acid,  it  is  decomposed  into  CJIiiratogenin,  ('^'MI-^O*,  and  oi)helic 
Bid.  Chiratogenin  is  a  brownish,  amorphous  substance,  soluble  ir 
feeohol  but  not  in  water,  nor  yielding  a  tannic  comj>o\md.  No  sugar 
^  formed  in  this  decomposition. 

These  results  exhibit  no  analocn'  to  those  obtained  in  the  analvsis  of 
W  European  gentians.  Finally,  Hohn  remarked  in  chiretta.  a  crystal- 
hiUe,  tasteless,  yellow  substance,  but  its  quantity  was  so  minute  that 
li  investigation  of  it  could  be  made. 

The  leaves  of  chiretta,  drieil  at  100' C,  afforded  7r»  per  cent,  of  ash ; 
lb  stems  3'7 ;  salts  of  potassium  and  calcium,  prevailing  in  both. 

Uses — Chiretta  is  a  pure  bitter  tonic,  devoid  of  aroma  and  aatrin- 
lu  intense  bitterness,  it  exceeds  gentian,  Erifthra-a  and  other 
n  plants  of  the  same  order.     It  is  much  valued  in  India,  but  is 
Terj*  extensively  used  in  England,  and  not  at  all  on  the  Continent. 
said  to  be  employed  when  cheap,  in  place  of  gentian,  to  imi>art 
to  the  comjwsitions  now  sold  as  CaWr  FchhIa. 

Substitutes   and  Adulteration — Four  other   species   of  Ophelia, 
y  0.  anffuMiJolia  Don,  0.  ihimj'oUa  Griseb.,  0.  tUgans  Wight,  and 
multijtcra  Dalz.,  two  or  three  species  of  E-ranim,  besides  Anfiro- 
M  jxfnicuiata  Wall.  (p.  424),  are  more  or  less  known  in  the  Indian 
by  the  name  of  Churffn-  and  possess  to  a  greater  or  less  degree 
bitter  tonic  properties  of  that  drug.     Another  (rfniianacea,  Slei'it*jtin 
Wiadalis  CJriseb.,  is  called  Chota  Chirdta,  i.e.  amall  chiretta.     It  would 
due  limits  were  we  to  describe  each  of  these  plants  :  we  have 
re  given  a  somewhat  detailed  descrii)tion  of  the  tnie  chiretta, 
will  suffice  for  its  identification.     We  have  fretiuently  examined 
chiretta  found  in  the  Knglish  market,  but  have  never  nu»t  with  any 
than  the  legitimate  sort.^ 

•  For  full  ili^Uils,  iM  Arehiv  (hr  Phnr-  '  Mr.  K.  A.  Wthh  Iim  iH)iiitrti  out  a  .asi' 

.  18»  (166y)  229.  of  falM^-itarkin^  in  whi.h  tho  ro.it<t  of  ^''/A/t 


goodwD  Sheritr,  Suppl.  to  th^  Pharmi-       r^*rdifolin  I..  {}fu»JJ\  UmI  li«Tn  tnclaitil  ia 
«/  Imiui,  1S69,  pji,  18S.  189.— Con-       the  bundles  of  cliinltJi. 
[k>  Pharmawpieia  of  India,  1868.  pp. 
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CONVOLVULACE^ 

SCAMMONIUM. 

Scammony ;  F.  Scammonec  ;  G.  Scammonium, 

.  Botanical  Origin — Convolvulus  Scammonia  L.,  a  twining  plant  i 
resembling  the  common  C.  arvensis  of  Europe,  but  differing  from 
being  of  larger  size,  and  having  a  stout  tap-root.  It  occurs  in  waste  b 
places  in  Syria,  Asia  Minor,  Greece,  the  Greek  Islands,  extending  ik 
ward  to  the  Crimea  and  Southern  Eussia,  but  appears  to  be  wantii 
Northern  Africa,  Italy,  and  in  all  the  western  parts  of  the  Mediternu 
basin. 

History — The  dried  milky  juice  of  the  scammony  plant  has 
known  as  a  medicine  from  very  ancient  times.     Theophrastus  in  th 
century  b.c.  was  acquainted  with  it;  it  was  likewise  familiar  to  Diosooi 
Pliny,  Celsus,  and  Eufus  of  Ephesus,   each  of  whom  has  given  \ 
account  of  the  manner  in  which  it  was  collected.     The  Arabian  pi 
cians  also  knew  scammony  and  the  plant  from  which  it  is  derived, 
drug  was  used  in  Britain  in  the  10th  and  11th  centuries,  and  i 
appear  to  be  one  of  the  medicines  recommended  to  King  Alfred 
Great,  by  Helias,  patriarch  of  Jerusalem.^    It  is  repeatedly  named  ii 
medical  writings  in  use  prior  to  the  Norman  conquest  (a.d.  1061 
one  of  which,  directions  are  given  for  recognizing  the  goodness  d 
drug  by  the  white  emulsion  it  produces  when  wetted. 
/  The  botanists  of  the  16th  and  17th  centuries,  as  Bn^^Ms,  & 

Matthiolus,  Dodonaeus,  and  the  Bauhins  described  and  figured  the  i 
partly  under  the  name  of  Scammonia  Syriaca.  The  collecting  a 
drug  .was  well  described  by  Eussell,  an  English  physician  of  A] 
(1752),  whose  account-  is  accompanied  by  an  excellent  figure  r 
senting  the  plant  and  the  means  of  obtaining  its  juice. 

Scammony  was  formerly  distinguished  by  the  names  Afcpjx 
Smyrna,  the  former  soit  being  twice  or  thrice  as  costly  as  the  latte 
the  present  day,  Aleppo  scammony  has  quite  lost  its  pre-eminence. 

Localities  producing  the  drug — Scammony  is  collected  in 
Minor,  from  Brussa  and  Boli  in  the  north,  to  !Macri  and  Adalia  ii 
south,  and  eastward  as  far  as  Angora.  But  the  most  productive  loca 
within  this  area,  are  the  valley  of  the  Mendereh,  south  of  Sm}Tna : 
the  districts  of  Kirkagach  and  Demiijik,  north  of  that  town, 
neighbourhood  of  Aleppo  likewise  affords  the  drug.  A  little  is  obt; 
further  south  in  Syria,  from  the  woody  hills  and  valleys  about  the 
of  Tiberias  and  Mount  Carmel. 

Production — The  scammony  plant  has  a  long  woody  root,  n 
throws  off  downwards  a  few  lateral  branches,  and  produces  fioi 
knotty  summit,  numerous  twining  stems  which  are  persistent  and  v 

1  Such  id  the  opinion    expressed  by  the  Persian)  drugs  were  included  in  the  lot 

Rev.  0.  Cockayne.     The  h-tter  of  Helias  to  of  the   patriarch's   letter. — See  Ltfo 

Alfred  is  imperfect,  and  inentions  only  bal-  U'ortcunninff&udSt/trcraffof  EarlyEff 

8;iin,  petroleum,  theriaka,  and  a  white  stone  edited   by  Cockayne    (Master  of   the 

used  as  a  charm.     But  from  the  reference  to  Series),  vol.  ii.  pages  xxiv.   2S9.  175 

these  four  articles  in  another  part  of  the  MS.,  273.  281. 

in  connexion  with  scammony,  ammoniacum,  '^  Medical  Observations  and  I*jui* 

tragacanth,  and  g-.ilbanum,  there  is  ground  (1757)  12. 
for  believing   that    the   latter  (Syrian  and 
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base.  In  plants  of  three  or  four  years  old,  the  root  may  be  an 
T  more  in  diameter ;  in  older  specimens  it  sometimes  acquires  a 
ter  of  three  or  four  inches.  In  length,  it  is  from  two  to  three  feet, 
linj»  to  the  depth  of  soil  in  which  it  jn^ws.  ^^^len  the  root  is 
led,  there  exudes  a  milky  juice  which  dries  up  to  a  golden-brown, 
•rent,  fi^mmy-looking  substance : — this  is  pnre  seammony} 
le  method  followed  in  collecting  seammony  for  use,  appears  to  be 

the  same  in  all  localities.  It  has  been  thus  descrilK?d  to  us  by 
ye-witnesses,  both  long  resident  in  the  East.-     Opi»rations  com- 

by  clearing  away  the  bushes  among  which  the  plant  is  commonly 
;  the  soil  around  the  latter  is  then  removed,  so  as  to  leave  4  or  5 

of  the  root  exposed.  Tliis  is  then  cut  off  in  a  slanting  direction 
» 4  inches  below  the  crown,  and  a  mussel-shell  is  stuck  into  it  just 
h  the  lowest  edge,  so  as  to  receive  the  milky  sap  which  instantly 
)ut  Tlie  shells  are  usually  left  till  evening,  when  they  are  collected, 
le  cut  part  of  the  root  scraped  with  a  knife,  so  as  to  remove  any 
ly  dried  drops  of  juice.  Tliese  latter  are  calliKi  by  the  Smyrna 
its,  knimak  or  cream,  the  softer  contents  of  the  shell  l)eing  called 
r  milk. 

onetimes  the  seammony  is  allowed  to  dry  in  the  shell,  and  such 
>e  regarded  as  representing  the  drug  in  its  utmast  perfection.  But 
kony  in  shells  is  not  brought  into  commerce,  though  a  little  of  it  is 
id  by  the  j>easants  for  their  own  use. 

e  contents  of  the  shells  and  the  scraped-off  drops  ar<»  next  emptied 
covered  copper  pot  or  a  leathern  bag.  carried  homo,  made  homo- 
is  by  mixing  with  a  knife,  and  at  once  allowe  1  to  dry.     In  this  way, 

of  seammony  is  obtained  closely  approaching  that  dried  in  the 

But  it  is  a  quality  of  exceptional  goodness.  Usually  the  peasant 
ot  dry  off  the  juice  promptly,  but  allows  his  daily  gatherings  to 
nlate  ;  and  when  he  has  collected  a  pound  or  two,  he  places  it  in 
Dshine  to  soften,  and  then  kneads  it,  sometimes  with  the  addition 
ttle  water,  into  a  plastic  mass,  which  he  lastly  allows  to  dry.  By 
ng  exposure  to  heat,  and  retention  in  a  liquid  state,  the  scam- 
juice  undergoes  fennentation,  acquires  a  strong  cheesy  odour  and 
»lour,  and  when  finally  dried,  exhibits  a  more  or  less  porous  or 
^  structure,  never  observable  in  shell  seammony. 
immony  is  very  extensively  adulterated.  The  adulteration  is  often 
ned  by  the  peasants,  who  mix  foreign  substances  into  the  drug 
it  is  yet  soft ;  and  it  is  also  eflected  by  the  dealers,  some  of  whom 
ise  it  of  the  peasants  in  a  half-dried  state.  The  substances  used 
^histication  are  numerous,  the  commonest  and  most  easily  detected 
according  to  our  experience,  carbonate  of  lime  and  flour.  Wood- 
earth  (not  always  cidcareous),  gum  arabic,  and  tragacanth  are  also 
fed ;  more  rarely,  wax,  yolk  of  egg,  pounded  seammony  ro<.)ts,  rosin, 
;k-lead. 

scription — The  jmre  juice  of  the  root,  simply  dried  by  exposun* 
sun  and  air,  is  an  amorphous,  transj^arent,  brittle*  substance,  of 

wd  profattUy  from  JUt^fiOf  a  trench  foand  in  Pknrm.  Joum.  xiii.   (1^^4)  204; 

a  auoidon  to  tho  excavation  made  the  other  is  Mr.  Rlward  T.  H«»cers  formorlr 

he  root.  of  Caifla,   now   (1874)    British    Connnl    at 

one  was  the  late  Mr.  8.  H.  Maltaaa  Cairo, 
na,  who«e  interesting  paper  may  be 
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resinous  aspect,  a  yellowish-brown  colour,  and  glossy  frachire.  Scamna 
possessing  these  characters  is  occasionally  met  with  in  the  form 
flattish  irregular  masses,  about  ^  to  f  of  an  inch  in  thickness,  verylniti 
by  reason  of  internal  fissures,  yet  with  but  few  air-cavities.  In  mm, 
is  of  a  chestnut- brown,  but  in  small  fragments  it  is  seen  to  be  very  pi 
yellowish-brown  and  transparent,  with  the  freshly  fractured  soi&i 
vitreous  and  shining.  AVhen  powdered,  it  is  of  a  very  light  h 
Eubbed  with  the  moistened  finger,  it  forms  a  white  emulsion.  Treifc 
\vith  ether,  it  yields  88  to  90  per  cent,  of  soluble  matter,  and  a  nefl 
colourless  residuum.  This  scammony  as  well  as  the  pure  juice  in  t 
shell,  is  verj^  liable  to  become  mouldy ;  but  besides  this,  it  throws  oat 
long  kept,  a  white,  mammillated,  crystalline  efflorescence,  the  nature 
which  we  have  not  been  able  to  determine.  But  if  scammony  is  fa 
quite  dry,  neither  mouldiness  nor  efflorescence  makes  its  appearance. 
The  ordinary  fine  scammony  of  commerce,  known  as  Virf^xn  Sm 
monyy  is  also  in  large  flat  pieces  or  irregular  flattened  lumps  and  fragmei 
which  in  mass  have  a  dark-grey  or  blackish  hue.  Viewed  in  thin  fragmes 
it  is  seen  to  be  translucent  and  of  a  yellowish-brown.  It  is  ven'  eti 
broken,  exhibits  a  shining  fracture,  gives  an  ashy  grey  powder,  and  in 
peculiar  cheesy  odour.  Some  of  the  pieces  have  a  porous,  babi 
structure,  indicative  of  fermentation ;  the  more  solid,  often  show  1 
efflorescence  already  mentioned.  Scammony  has  not  much  taste,  1 
leaves  an  acrid  sensation  in  the  throat. 

Chemical  Composition — Scammony  owes  its  active  propertia 
a  medicine,  to  a  resin  shown  (18G0)  by  Spirgatis  to  be  identical  w 
that  found  in  the  root  of  the  Mexican  Ipomcca  Orizabensi%  known 
commerce  as  Male  Jalap  :  this  resin  called  Jalapin  \y\\\  be  described 
the  next  article.  The  other  constituents  of  pure  scammony  are  not  f 
known.  One  of  them  is  the  substance  which,  as  already  stated,  ma 
its  appearance  as  small  masses  of  cauliflower  crystals  on  the  surfac< 
pure  scammony,  when  the  latter  is  kept  in  air  not  perfectly  dry. 

Whether  the  odour  observable  in  commercial  scammony  is  due  t 
volatile  fatty  acid  developed  by  fermentation,  is  a  question  still  to 
investigated. 

Commerce — The  export  of  scammony  from  SmjTua  amounted 
1871,  to  278  cases,  valued  at  £8320  ;  in  1872  to  185  cases  value  £'»l 
According  to  a  report  of  Consul  Skene  on  the  trade  of  Northern  Stt 
737  cases  of  scammony  were  exported  from  the  province  of  Aleppo 
1872,— six-sevenths  of  the  quantity  being  for  England. 

Uses — Employed  as  an  active  cathartic,  often  in  combination  iJ 
colocynth  and  calomel. 

Adulteration — Scammony  is  very  often  imported  in  an  aJultera 
state,  but  the  adulteration  is  so  clumsily  effected,  and  is  so  easily  i 
coverable  by  simple  tests,  or  even  by  ocular  examination,  that  drugg" 
have  but  little  excuse  for  accepting  a  bad  article. 

We  have  already  named  the  substances  used  in  the  sophisticatioi 
scammony :  of  these,  the  most  frequent  are  carbonate  of  lime  J 
iarinaceous  matter.  The  first  may  generally  be  recognized  bv  examia 
the  fractured  surface  of  the  drug  with  a  good  lens,  when  the  white  parti 

^  Presented  to  Parliament,  July  1873. 
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r  the  carbonate  will  be  perceived.  If  the  surface  is  then  touched 
vhile  still  sub  letiU)  with  hydrochloric  acid,  effervescence  will  prove  the 
RKDce  of  a  carbonate.  Other  earthy  adulterants  can  be  discovered  by 
idneration,  or  by  examining  the  residue  of  the  drug  after  treatment 
rith  ether.  Starchy  substances,  the  presence  of  which  may  be  surmised 
jtbescammony  being  difficult  to  break,  are  detectable  by  the  mici-o- 
Bope  or  by  solution  of  iodine,  a  cold  decoction  of  scammony  not  being 
Hicted  by  that  reagent.  Scammony  that  is  ponderous,  dull  and  clayey, 
tti  easily  broken  in  the  lingers,  or  which  when  broken  does  not  exhibit 
dean,  glossy  surface,  or  wliich  does  not  atlbnl  at  least  80  ^>er  cent  of 
Utter  solubh?  in  ether,  should  be  rejected.  Tliat  which  is  made  up  in 
be  form  of  hard,  dark,  circular  cakes  is  widely  different  from  pure 
Dunmony. 

Scammony  may  be  distinguished  from  licsin  of  ikammoni/  by  its 
■opertr  of  fonning  an  enmlsion  when  wetted.  The  resin  is  also  more 
loiiy  and  almost  entirely  soluble  in  ether. 

Radix  Scammoniae. 

The  frauds  commonly  practised  on  the  scammony  of  commerce,  havt* 
|rai  rise  to  various  schemes  for  obtaining  the  drug  in  a  purer  form,  us 
iril  as  at  a  more  moderate  price.^ 

So  far  back  as  ISoi),  the  Eilinburgh  College  prescribed  a  Reaitw 
}mmmoHii,  which  was  prepared  by  exhausting  scammony  with  spirit  of 
Que,  distilling  off  the  spirit,  and  washing  the  residue  with  water.  Such 
i  extract  was  manufactured  by  the  late  Mr.  Maltass  of  Smyrna,  and 
kuionally  shipped  to  Ix>ndon. 

In  conse<[uence  of  a  suggestion  made  by  Mr.  t'lark,  manufacturer  of 
Iporice  at  Sochia  near  Scala  Nuova,  a  juitent  was  taken  out  (lo.i<'))  by 
wL  A.  W.  ^Villiamson  of  Ix)ndon,  for  preparing  this  resin  diret  tly  from 
ft  dried  root  by  means  of  alcohol.  The  same  chemist  shortly  after- 
mds  devised  an  improved  process,  which  consists  in  boiling  the  roots 
hit  with  water  and  then  with  dilute  acid,  so  as  to  deprive  them  of  all 
litters  soluble  in  those  menstrua,  and  afterwards  extracting  the  resin 
^  alcohol. 

Kesin  of  Scammony,  obtained  either  from  scammony  or  from  the 
hied  root,  is  onlered  in  the  British  Pharmaivpitia  of  1807,  and  is 
■Bniactured  by  a  few  houses.  It  is  a  brown,  translucent,  brittle  sub- 
luce  of  resinous  fracture,  entirely  soluble  in  ttlier,  and  not  forming 
m  emukion  when  wetted  with  water. 

Scammony  root  is  occasionally  brought  into  the  London  niarket. 
jattimes  in  rather  large  quantity,-  but  it  is  not  genenilly  kept  by  drug- 
|iCi,  nor  do  we  find  it  (|Uoted  in  price-cunents.  Its  collection  is  even 
ipofted  in  some  parts  of  Turkey  by  the  local  authorities.'"^ 
'The  root  consists  of  stout,  woody,  cylindrical  pieces,  often  spindly 
2  to  y  inches  in  diameter,  covered  with  a  rough,  furrowed, 
ifth-browu  bark.  They  tire  internally  pale  brown,  tough  and  resinous, 
a  faint  odour  and  taste  resembling  jalap.     A  good  sample  yielded 

H  per.  cent,  of  resin. 

IfeamiDooy  it  qaoted  in  a  London  price-  *  Such  wuh   tht*  rune  ut   .\le|i)M>.  .«<»  wi> 

^~itf  Apnl,  IBii,  at  St.  to  3(U.  per  lb. —  know  by  a  privutv  letter  fruiu  Mr.  t'uii*ul 

of  Scammoiij  at  lit.  per  Ih.  Skene.— D.  ii. 

'Tkia  100  balMwere  offered  in  a  drug 

k^  t  J«lj,  187S. 


S98  CONVOLFULACEJS. 

RADIX   JALAPiE. 

Tvher  Jalapoc ;  Jalap,  Vera  Cruz  Jalap  ;  F.  Raciru  de  Jalap;  6.  Ji 

Botanical  Origin — Tpomcea  Pwrga  Hayne  [Convolvultis  Purga^ 
deroth,  Exogonium  Purga  Bentliam),  a  tuberous-rooted  plant,  thro 
out  herbaceous,  twining  stems,  clothed  with  cordate-acuminate,  sh 
auricled  leaves,  and  bearing  elegant  salver-shaped,  deep  pink  flowen 
grows  naturally  on  the  eastern  declivities  of  the  Mexican  -^Vndes,  at  ti 
vation  above  the  sea  of  5000  to  8000  feet,  especially  about  Chiconqi 
and  the  adjacent  villages,  and  also  around  San  Salvador  on  the  ea 
slope  of  the  Cofre  de  Perote.  In  these  localities  where  rain  falls  al 
daily,  and  where  the  diurnal  temperature  varies  from  15°  to  2 
(60°  to  75°  F.),  the  plant  occurs  in  shady  woods,  flourishing  in  a 
rich  vegetable  soil. 

The  jalap  grows  freely  in  the  south  of  England,  if  planted 
sheltered  border,  but  its  flowers  are  produced  so  late  in  autunu 
they  rarely  expand,  and  the  tubers  which  develope  in  some  abuiw 
are  liable  to  be  destroyed  in  winter  unless  protected  from  frost 

The  plant  has  been  introduced  on  the  Neilgherry  Hills  in  the 
of  India;  it  succeeds  there  remarkably  well,^  and  might  be  exten 
propagated  if  there  w^ere  any  adequate  inducement. 

History — The  use  as  a  purgative  of  the  tuber  of  a  convohiih 
plant  of  Mexico,  was  made  known  by  the  early  Spanish  voyagers 
so  highly  was  the  new  drug  esteemed  that  large  quantities  of  it  re 
Europe  during  the  l^th  century. 

Monardes  writing  m  15G5,  says  the  new  drug  was  called  Bu 
lie  las  Indian  or  Jiitt/harho  de  Mcclioaiaiiy  the  latter  name  being  ;:i^ 
allusion  to  the  province  of  ^lichoacan  whence  the  supplies  were  Jt 
Some  writers  have  advanced  the  opinion  that  mechoacau  nx»t  w 
ziiodeni  jalap,  but  in  this  we  do  not  concur,  for  the  description  jj:i 
mechoacau  and  the  place  of  its  production  do  not  apply  well  to 
Both  drugs  were  moreover  well  known  about  IGIO ;  they  were  \^\ 
distinguished  by  Colin  an  apothecary  of  Lyons  (IGll^),  who  im* 
jalap  ("  mciiie  de  laldp")  as  then  newly  brought  to  France.'  Tbi'> 
however  often  confounded,  or  at  least  only  distinguished  by  their 
ence  of  tint.  Tluis  jalap  which  at  that  i)eriod  used  to  be  im|K)rtt 
into  transverse  slices,'^  was  termed  from  its  darker  colour,  BlarJ:  Jfrrh 
and  on  the  other  hand,  the  paler  mechoacau  was  in  later  times  1 
as  Wh  itc  Jalap. 

Mechoacau  root  is  now  known  to  consist  (at  least  in  part) 
large  thick  tuber  of  Ipomcca  Jalapa  Pursh  (Batatas  Jalapa  Ch 
plant  of  the  Southern  United  States  and  Mexico.     As  a  drug,  it  ha 
long  obsolete  in  Europe,  having  given  place  to  jalap  which  is  r 
active  and  etticient  purgative. 

The  botanical  source  of  jalap  was  not  definitely  asoertainal 
about  the  year  1829,  when  Dr.  Coxe  of  rhiladelphia  i)ublished  a  Ji 

^  Thus  at  Ootiicamiiiul,   Mr.    Ihuii;;ht()n,  -  Monanlt's,   Ifisf.   dt.s  MeJicam-n 

in  a  letter  to  one  of  us  (15  January,  1870),  par  Colin,  ed.  2.  1619.  131.— The  t 

speaks  of  receiving  "a  cluster  of  tubers"  tion  of  this  work  seems  to  be  unkno' 

weighing  over  9  lb.,  and  remarks  that  the  '  Kill,   Uittory  of  the  Mat  Mt.i. 

plant  ^rows  as  easily  as  a  yam.  1761.  549. 
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id  coloaxed  figure,  taken  from  living  plants  sent  to  him  two  years 
isly  from  Mexico.^ 

inner  of  Growth — Though  we  have  cultivated  the  jalap  plant 
ny  years,  we  have  had  no  opportunity  of  examining  the  seedling, 
Iging  from  analogy  suppose  that  it  has  at  first  a  small  tap-root 
gradually  thickens  after  the  manner  of  a  radish.  A  root  of  jalap, 
by  some  htber  and  by  others  tuhrcule,  throws  out  in  addition  to 
stems,  slender,  prostrate,  underj^round  shoots  which  emit  roots  at 
Js.  These  roots  while  but  an  inch  or  two  long,  become  thickened 
not-shai^d,  grailually  enlar„ang  into  nnpiform  tul>er-like  bodies, 
emit  a  few  rootlets  from  their  surface  and  taper  off  below  in  long, 
r  ramifications.  The  thickened  roots  have  no  trace  of  leaf-organs  ; 
ial  stem  grows  from  the  shoot  from  which  they  originated. 
?sh  jalap  roots  (tubers)  are  externally  rough  and  dark  brown, 
illy  white  and  fleshy. 

Uection — Jalap  is  said  to  be  dug  up  in  Mexico  during  the  whole 
Tlie  smaller  roots  are  dried  entire ;  the  larger  are  cut  tnmsversely, 
l>ashed  so  that  they  may  dry  more  easily.  As  drying  by  sun-heat 
!io  ahno:>t  impracticable  owing  to  the  wetness  of  the  climate,  the 
ire  placed  in  a  net,  and  suspended  over  the  almost  constantly 
•J  hearth  of  the  Indian's  hut,  where  they  gradually  <lrj',  and  at  the 
ime  often  contract  a  smoky  smell.  Much  of  the  jalap  that  h»xs  of 
iveil,  lias  Wen  more  freely  sliced  than  usual,  and  has  obviously 
rieil  with  less  diliiculty. 

.ordiiig  to  Seliiede,  whose  account  was  written  in  182l>,^  the  Indians 
onquiaco  were  at  that  period  conuuencing  the  cultivation  of  jalap 
r  ganlens. 

scription — The  jalap  of  couniierce  consists  of  im*gular,  ovoid 
•ar}'ing  from  the  size  of  an  egg  to  that  of  a  hazel-nut,  but  occa- 
y  its  lur^e  Jis  a  man's  list.  They  are  usually  pointed  at  the  lower 
^ply  wrinkletl,  contorted  and  furrowed,  and  of  a  dark-bi*own  hue, 
over  with  numerous  little,  elongated,  lighter  c<»loured  scars, 
f;  transversely.  The  large  roots  are  incised  lengthwise,  or  cut 
ilves  or  (quarters,  but  the  smaller  are  usually  entin*.  Some  of 
all  roots  are  spindle-shaped  or  cylindrical ;  others  can  be  found 
are  nearly  globular,  smooth  and  jutchy-looking,  but  these  latter 
lorn  solid.  Crood  jalap  is  ponderous,  tough,  hard  and  often  homy, 
ng  brittle  when  long  kept,  ami  breaking  with  a  resinous,  non- 
fracture  ;  internally  it  is  of  a  pale  dingy  brown  or  dirty  white.  It 
tiint  smoky,  rather  coilee-like  odour,  and  a  mawkish  taste  followed 
ditv. 

croscopic  Structure — Seen  in  transverse  section,  jidap  exhibits 
liate  structure,  but  numerous  small  concentric  rings,  which  in 
He<:es  are  very  regularly  arnmged.  They  are  due  to  the  latici- 
:ells,  differing  from  the  surrounding  parenchyme  only  by  their 

riean  Joumul  of  JIol,  ScUturs,  v.  *  Lintura,  iii.  (1^30)  473  ;  Phatui.  Juunt. 

it.  pL  1-2.  viii.  (1&<>7)  652. — We  aru  not  awure  of  any 

.  pUin  that  luch  a  proceeding  is  more  rvcent  account 
L      Tbe  IDOU  shoald  be  uug  up 
MciU  tftunu  have  di«<d  down. 
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contents  and  rather  larger  size.  These  laticiferous  cells  tiavei 
tissue  in  a  vertical  direction,  constituting  vertical  bands,  as  b 
observed  on  a  longitudinal  section;  the  single  cells  are  simply 
one  on  the  other,  and  do  not  form  peculiar  ducts  as  in  Lad 
TaraicacuvL 

The  fibro-vascular  bundles  of  jalap  are  neither  numerous  nor 
they  arie  accompanied  by  thin -walled  cells,  so  that  firm  woody  i 
not  occur.  Parenchymatous  cells  are  abundant,  and,  on  a  longi) 
fracture  especially  if  subsequently  moistened,  are  seen  to  constitnt 
centric  layers.  The  laticiferous  cells  .are  always  found  in  the  out* 
of  each  layer.  The  suberous  coat  with  which  the  drug  is  cove 
made  up  of  the  usual  tabular  cells. 

The  parenchyme  of  jalap  is  loaded  with  starch  grains  ;  in  the 
which  have  been  submitted  to  heat  in  order  to  dry  them,  the 
appears  as  an  amorphous  mass,  and  the  drug  then  exhibits  a 
consistence  and  greyisli  fracture,  instead  of  being  mealy.  Ciyi 
calcium  oxalate  are  frequently  met  with.  The  laticiferous  cells  c 
the  resin  of  jalap  in  a  semi-fluid  state,  even  in  the  dry  drug;  d 
the  resinous  emulsion  flow  out  of  the  cells,  if  thin  slices  are  rm 
by  any  watery  liquid. 

Chemical  Composition — Jalap  owes  its  medicinal  eflicac 
resin,  which  is  extractable  by  exhausting  the  drug  with  spirit  ol 
concentrating  the  alcoholic  solution  to  a  small  bulk,  and  pouring 
water.  The  resin  precipitated  in  this  manner  is  then  washed  and 
it  is  contained  in  jalap  to  the  extent  of  12  to  18  per  cent* 

From  this  crude  resin,  which  is  the  Rcaina  jalapce  of  the  p 
copanas,  ether  or  chlorofonn  extracts  5  to  7  (12,  Umney)  per  cec 
resin  which,  according  to  Kayser-  partially  solidifies  when  in  conta 
water  in  crystalline  needles.  We  can  by  no  means  confirm  K 
statement.  The  residue  (insoluble  in  ether)  is  one  of  the  substa 
which  the  name  Jalapin  has  been  applied.^  W.  Mayer,  1852-18^ 
designated  it  Convolvulin,^  found  it  to  have  the  composition,  C^^ 
When  purified,  it  is  colourless;  it  dissolves  easily  in  the  fixed  alka 
is  not  re-precipitated  by  acids,  having  been  converted  by  assumj 
water  into  amorphous  Convoluulic  Acid,  which  is  readily  soluble  ir 
Ijotli  coiivolvulin  and  convolvulic  acid  are  resolved  by  moderate 
with  dilute  acids,  or  with  emulsin,  into  cr^'stallizable  Conv<d 
(j2(J2£50Q7^  and  sugar.  Coiivolvulinol  in  contact  with  aqueous  all 
converted  into  Convohidinolic  Acid.  C-^H**^0^  which  is  sliuhtlv  ^<J 
water  and  crystallizable. 

When  convolvulin  or  its  derivatives  is  treated  with  nitric  aoi« 
is  produced,  together  with  oxalic  acid,  a  body  which  has  been 
Ipomccic  Acid,  C^^H^^O^  isomeric  with  sebacic  acid. 

ConvolvuHn  (dry)  melts  at  150^  C,  but  a  small  amount  of  water 


^  Guibourt  obtained  of  it  17  per  cent., 
Umney  21*0,  S(iuib])  11  to  IC,  T.  and  H. 
Smith  "nf)t  more  than  15,"  1).  Hanburv  11 
to  15 "8.  Jahip  grown  in  Honn,  allordeil  to 
Manjuart  12  \n'v  cent.  ;  a  root  cultivated  at 
Munich  gave  Widnmaun  22  per  cent. ;  from 
l)lants  produced  in  Dublin,  W.  (J.  Smith 
got  \)  to  12  per  cent.  ;  and  tine  tubers  from 
Ootacamuuu  in  India  yielded  to  one  of  U3  18 


per  cent,  of  nsin.     Broiighlou  \iv 

that  exj)osure  of  the  sliceu  tuber  to 

the  process  of  drying,  favours  thf  1 

of  resin,  by  the  oxidation  of  a  hyd 

-  Gmelin,  Ouviistry^  xvi.  tlS64l 

*  As  by  Pereira,  EUm.  if  .Va:. 

(1850)  1463. 

**  Gmelin,  op.  cit  xvL  IW. 
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i  fusible  below  100*  C.  It  is  insoluble  in  oil  of  turpentine  and  in 
nmonia.  It  dissolves  in  dilute  nitric  acid  without  l»ecoining  colourfnl 
r  cvolvinp  gas.  Convolvulin  possesses  in  a  high  degree  the  purgative 
iioperty  of  jalap,  but  this  is  not  the  case  with  convolvulinol. 

Tlie  other  constituents  of  jalap  include  starch,  uncrvstallizable  sugar, 
mm,  and  ox)louring  matter.  The  sugar  according  to  (juibourt,  exists  to 
Be  extent  (»f  10  ]>er  cent. 

Commerce — We  have  no  means  of  knowing  to  wliat  ext«'nt  jalap  is 
poduceil  in  Mexico.  The  imjMjrts  of  tlie  drug  into  the  United  Kingilom, 
BDOunte<l  in  1870  to  109,951  lb.  Ver}' considerable  quantities  have  of 
Bte  (187^^)  apjKjared  in  the  liondon  drug-sales. 

Uses — Jalap  is  employed  as  a  brisk  cathartic. 

Other  kinds  of  Jalap. 

Besides  true  jalap,  the  roots  of  certain  other  Coavolculacrcr  of  Mrxico 
|im  been  em|)loyiHl  in  Kumpe,  either  in  the  form  of  jalapin,  or  as  adul- 
iBints  of  the  more  costly,  legitimate  drug.  The  two  following  have  Ix-en 
Btensively  im|>orted  and  have  been  trace<l  to  their  l>otanical  source ;  but 
kre  are  others,  of  more  occasionid  occurrence,  the  origin  of  which  has 
M  been  ascertained.^ 

.  1.  Lii/ht,  Fiuiifvnn,  or  ^Voo^ly  Jiihp,  Male  Jalap^  Orizalni  Root,  Jalap 
npi  or  »Stalks.  Purgo  macho  of  the  Mexicans. 

This  drug  is  derived  from  Jpomasa  Orizaltensi^  I^^ianois,'  a  plant  of 

lbs,  which  is  but  imperfectly  known.     It  is  described  tis  a  pubescent 

iber.  having  a  spindle-shaped  i-oot  about  -   feet  long,  of  wo<idy  and 

IS  texture.     The  drug  occurs  in  irreguhir,  n»ctungular,  or  blcMk-like 

I,  evidently  portions  of  a  very  large  root,  divid«Mi  transversely  and 

ptudinally.     Sometimes  it   is  more  like  true  jalaj),  being  in  entire 

I,  of  smaller  size,  S])indle-shape4l,  not  spherical.     It  has  a  somewhat 

colour  than  jala]),  and  nnich  deeper  longitudinal  wrinkles.     The 

pieces  often  exhibit  deep  cuts  from  an  axe  or  knife  ;  transverse 

are  of  rare  occurrence.     Although  generally  less  j»onderous  than 

I,  the  Orizaba  drug  is  nevertheless  of  a  comj^act  and  often  horny 

ire.     Fnuii  jalap  it  is  easily  distinguished  by  its  radiate<l  transverse 

tion.  and    the  numen)U8  thick  bundles  of  vessels   which   pn»je*.t  as 

ly  fibres  fnmi  the  fractured  surface. 

In  chemical  constitution,  Orizaba  root    is  closely  ]»nrallel  to  jalnp. 

resin  vfin^  named  by  Mayer  •/'///';) //i ;  ^  it  is  the  Jnlupin  of  tiuielin's 

\igtnf  (xvi.  405),  and  j)erhaj»s  the  jalapin  of  English  pharmacy.* 

In  the  pure  state,  it  is  a  colourless  anutrphous  transluc(>nt  resni.  f//x- 

ing ]t€rj*cthf  in  ether,  thus  differing  from  c()nvolvulin  the  e«»rri>|K>uii- 

reain  of  jalap.     We  find  that  it  is  reailily  s<»luble  also  in  arttnne. 

flic  alcohol,  Ijenzol  and  phenol,  not  in  bisulphide  ofcarUin.     It  Iish 

eunip'jsition  C**!!''"**!)*",  so  that  it  is  homoKigous  with  convuh  nlin  , 

decomiMisit ion-prod ticts   of  jala]>in  obtained  by  similar   tieatnienl, 

For  infornimtioii  Alxjnt   Koine  of  t)ios4»,  it    uii^ht    ocmiion    ^rcuttT    roiifuiiioii    t«» 

ik  nnitMurt,  Ilttioirt  Jei  Ihxtgun,  ii.  mttt^nijit    to  !(ii|»<'riiedv   it,    iin«l    it»    iw-vnal 

))  fixS.  derivatives. 

hmrm.  iU  Ckimic  wUd.  i.   (1834)  1  22.  «  It  is  at  leaxt  a  furt,  that  of  iiuinrn.iit 

X  S.  aain}il(*h  «)f  jalapin   tlint   wo  havr  fZ;itiiiiit^l 

^TVa  •cin^  U  ill-«hns«'n  ami  nii^leailinff,  (is? I),    rvcry  uit«   is  citmplttrly  t.4uU4    m 

illisviag  U^u  Mloptcd  iu  stMUtlaiii  work^  tthtr. 
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namely  jalapic  acid,  jalapinol,  and  jalapinolic  acid,  are  likewise  bon 
logous  with  the  corresponding  substances  obtained  from  convolTiil 
All  these  bodies  when  treated  with  nitric  acid,  yield  iponuBic  ac 
Jalapin  has  the  same  fusing  point  as  convolvulin,  and  behaves  int 
same  manner  with  alkalis. 

The  root  afforded  us  11*8  per  cent,  of  resin  dried  at  100**  C.  Wl 
perfectly  washed,  decolorized  and  dissolved  in  two  parts  of  alcohol  t 
resin  turned  the  plane  of  polarization  of  a  ray  of  light  QS**  to  the  left 
a  colunm  of  50  mm.  long.  Convolvulin  under  the  same  conditions im 
it  only  S'S*".  The  resin  of  Orizaba  root  is  held  by  chemists  to  be  ident 
with  that  of  scammony,  of  which  it  has  the  drastic  action. 

2.  Tampico  Jalap, — Purga  de  Sierra  Oorda  of  the  Mexicans.—' 
plant  which  affords  this  drug  has  been  described  by  one  of  ns  (IJ 
under  the  name  of  Iporncea  simulaiis}  It  is  closely  related  to  /.  Pi 
Hayne,  from  which  by  its  foliage  it  cannot  be  distinguished,  but  it  h 
hell-shaped  corolla  and  penduloiLS  Jlowerbuds,  which  are  very  difia 
/.  simulans  Hanbury,  grows  in  Mexico  along  the  mountain  range  of 
Sierra  Gorda  in  the  neighbourhood  of  San  Luis  de  la  Paz,  from  wi 
town  and  the  adjacent  villages,  its  roots  are  carried  down  to  Tam] 
It  has  also  been  found  on  the  lofty  Cordillera  near  Oaxaca,  but  wh 
there  collected  we  know  not. 

The  drug,  to  which  in  trade  the  name  Tampico  Jalap  is  conn 
applied,  has  been  imported  during  the  last  few  years  in  consida 
quantities.  In  appearance  it  closely  approaches  true  jalap,  but  thei 
are  generally  smaller,  more  elongated  or  finger-like,  more  shrivelled 
corky-looking,  wanting  in  the  little  transverse  scars  that  are  plenti 
scattered  over  the  roots  of  true  jalap.  Many  pieces  occur  however  v 
it  is  impossible  to  distinguish  by  the  eye  from  true  jalap,  with  whi 
agrees  also  in  odour  and  taste. 

Tampico  jalap  yielded  to  one  of  us,  10  per  cent,  of  purin^d} 
entirely  soluble  in  ether.  Uraney  ^  obtained  12  to  15  per  cent,  of 
almost  wholly  soluble  in  ether ;  Evans  got  13  per  cent.,  but  found 
about  half  of  this  to  be  soluble  in  ether.^  According  to  Andouard 
resin  of  Tampico  jalap  is  not  deficient  in  purgative  powers. 


SEMEN    KALADANiE. 

Semen    Pharhitidis ;    Kaladana, 

Botanical  Origin — Pharhitis  Nil^  Choisy  {Convolmdus  Kil  1 
twining  annual  plant,  with  a  large  blue  corolla,  much  resemblim 
Major  Convolvulus  {Pharhitis  hispida  Chois.)  of  English  gardens 
having  three-lobed  leaves.  It  is  found  throughout  the  tropical  re, 
of  both  hemispheres,  and  is  common  in  India,  ascending  the  moun 
to  a  height  of  5000  feet. 

^  Hanbury,    On    a    8i>ecie8    of     /p^moea^  3  [i^jj   j^    (1868)  330. 

affording  Taiupico  Jalap,  Jaurn.   of  Linn.  *  Etiule  sur  its  Conroivulacifn  p*il 

Soc.,   Bot  XL  (1871)  27»,  tab.  2;  Phann.  (these)  Paris,  1864.  81. 

Journ.  XL  (1870)  848  ;  American  Joimx.  oj  *  Pharbitis  from  ^a^^  colour,  in  v 

Phann.  xviii.  (1870)  330.  to  the  flower.     In  HindusUni  XU  ^^ 

■  Phann,  Journ.  ix.  (1868)  282.  bln^,  and  Kah-dana,  bUck  atrd. 
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History — The  seeds  of  this  plant  were  employed  in  medicine  by  the 
ibian  physicians  under  the  name  ffahbun-nU ;  and  they  have  probably 
a  long  in  use  among  the  natives  of  Hindustan.  In  recent  times 
f  have  been  recommended  by  O'Shaughnessy,  Kirkpatrick,  Bidie» 
nng^  and  many  other  European  practitioners  in  India,  as  a  safe  and 
dent  cathartic. 

Description — The  shape  of  the  seeds  is  that  which  would  result  if 
learly  spherical  body  were  divided  peq>endicularly  around  its  axis 
0  6  or  8  almost  equal  segments,  only  that  the  back  is  less  re^larly 
dted.     The  seeds  are  \  of  an  inch  high  and  nearly  as  much  broad  ; 

0  of  them  weigh  on  an  average  about  0  grammes.  There  is  a  smaller 
riety  imported  from  Calcutta,  of  which  100  see^ls  weigh  but  little  over 
ptmmes ;  in  every  other  respect  the  two  sorts  are  identical.     Both 

1  of  a  dull  black,  excepting  at  the  umbilicus  which  is  brown  and 
sewhat  hairy.  The  adjacent  parts  of  the  thin  shell  (testa)  crack  in 
BOOS  directions,  if  the  seed  is  kept  for  a  short  time  in  cold  water.  If 
b  removed  from  the  upper  part  of  the  vaulted  back,  the  radicle  becomes 
iUe,  surrounded  by  the  undulated  folds  of  the  cotyledons,  which  join 
ipendicularly,  but  cannot  be  easily  unfolde<l  by  reason  of  the  thin 
iinal  integument  Cut  transversely,  the  cotyledons  show*  the  same 
tied  structure.  Tliroughout  their  tissue,  small  bright  glands  in 
■iderable  number  are  observable,  even  without  a  lens.  The  kernel, 
ieh  is  devoid  of  albumen,  has  at  first  a  nutty  taste,  with  subsequently 
iingreeable  persistent  acridity.  When  bruised  in  a  mortar,  the  seeds 
live  a  heavy  earthy  smell. 

Microscopic  Structure — The  seed  is  covered  with  a  dark  blackish 
licle,  formed  of  a  densely  packed  tissue,  the  cells  of  wliicli  show 
^  outlines.  The  dark  brown  epidermis  is  composed  of  very  close 
lindrical  cells,  about  70  mkm.  in  length  and  5  to  7  mkm.  in  diameter; 
ij  require  to  be  treated  with  chromic  acid  in  order  that  their  structure 
7  be  distinctly  seen. 

The  tissue  of  the  kernels  is  made  up  of  thick- walleil  cells,  Ifetween 
I  tissue  and  the  shell,  there  is  a  colourless  layer,  abf»ut  70  mkm. 
ck,  of  thin-walled  corky  parenchyme.  The  cotyledons  contain  in 
if  narrow  tissue,  numerous  granules  of  albuminous  matter,  mucilage, 
little  tannic  acid,  crystals  of  oxalate  of  calcium,  and  a  few  starch 
nnlea  The  glands  or  hollows,  before  alluded  to  as  occurring  through- 
;  the  tissue  of  the  cotyledons,  are  about  70  mkm.  in  diameter,  and 
itain  an  oily  liquid. 

Chemical  Composition — By  exhausting  the  seeds  dried  at  100®  C. 
k  boiling  ether,  we  obtained  a  thick  li^^ht-brownish  oil  having  an 
id  taste  and  concreting  below  18°  C.  The  powdered  seeds  yielded 
ttis  oil  14*4  per  cent.  Water  removes  from  the  seeds  a  considerable 
pant  of  mucilage,  some  albuminous  matter  and  a  little  tannic  acid. 
•  first  is  soluble  to  some  extent  in  dilute  spirit  of  wine,  and  may  be 
idpitated  therefrom  by  an  alcoholic  solution  of  acetate  of  lead. 
Toe  active  principle  of  kaladana  is  a  resin,  sohible  in  alcohol,  but 
Iber  in  benzol  nor  in  ether.  From  the  residue  of  the  seeds  after 
■Dstion  by  ether,  treatment  with  absolute  alcohol  removed  a  pale 
lowish  resin  in  quantity  equivalent  to  82  per  cent,  of  the  siH»d. 

*  Phamt,  Jtmni.  vii.  (lSd«)  4M. 
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Kaladana  resin,  which  has  been  introduced  into  medical  prad 
India  under  the  name  of  Pharhiti&in}  has  a  nauseous  acrid  taste  a 
unpleasant  odour,  especially  when  heated.  It  melts  about  160**  C. 
following  liquids  dissolve  it  more  or  less  freely,  namely,  spirit  of 
absolute  alcohol,  acetic  acid,  glacial  acetic  acid,  acetone,  acetic 
methylic  and  amylic  alcohol,  and  alkaline  solutions.  It  is  on  the 
hand  insoluble  in  ether,  benzol,  chloroform,  and  sulphide  of  c 
With  concentrated  sulphuric  acid,  it  forms  a  brownish  yellow  so 
quickly  assuming  a  violet  hue.  This  reaction  however  requires 
small  quantity  of  the  powdered  resin.  If  a  solution  of  the  k 
ammonia,  after  having  been  kept  a  short  time,  is  acidulated,  no  p 
tate  is  formed ; '  but  the  solution  is  now  capable  of  separating  pK 
of  copper  from  an  alkaline  solution  of  the  tartrate,  which  origii 
did  not  alter.  Heated  with  nitric  acid,  the  resin  affords  > 
Ipomceic  Acid, 

From  these  reactions  of  kaladana  resin,  we  are  entitled  to  inf 
it  agrees  with  the  resin  of  jalap  or  Convolviilin.  To  prepar 
quantity,  it  would  probably  be  best  to  treat  the  seeds  with  commoi 
acid,  and  to  precipitate  it  by  neutralizing  the  solution.  We  have 
tained  that  the  resin  is  not  decomposed  when  digested  with 
acetic  acid  at  1 00°  C,  even  for  a  w^eek. 

We  have  had  the  opportunity  of  examing  a  sample  of  kaladan 
manufactured  by  Messrs.  Rogers  and  Co.,  chemists  of  Bombay  and 
which  we  found  to  agree  with  that  prepared  by  ourselves.  It  is 
yellowish  friable  mass,  resembling  purified  jalap  resin,  and  like  it,( 
of  being  perfectly  decolorized  by  treatment  with  animal  charcod. 

Uses — Kaladana  seeds  have  cathartic  powers  like  jalap.    Besi 
resin,  an  extract,  tincture  and  compound  powder  have  been  iutr 
into  the  Pharntacopceia  of  India,     In  many  parts  of  India  the 
take  the  roasted  seeds  as  a  purgative. 
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Canles  l)idcninar(r  ;  Bltti'r-surrt,  Dalannara,    Woodif  Xiqltshi 
V.  Douce  avihc,  Man  lie  (jriiiipante  ;  G.  Bittcrs^ii^. 

Botanical  Origin — Sohtnum  Dulcamara  L.,  a  perennial  s 
plant,  havin<^'  small  ])urplo  flowers  and  red  berries,  occurring  thm 
Europe,  except  in  the  extreme  north.  It  is  also  found  "in  X' 
Africa,  and  in  Asia  Minor,  and  has  become  naturalized  in  North  A 
It  is  common  in  moist,  shady  hedges  and  thickets.'' 

History — The  stalks  of  bitter-sweet  were  introduced  into  i 
practice  by  the  German  i)hysicians  and  botanists  of  the  b.kh  c 
one  of  whom,  Tragus  (105:^),  has  figured  and  described  it,  uiu 
name  of  Dulris  atnant  or  Dukamarum. 

*  Phaniiaciqxria  of  fjulia,  1^6$.  ]f>6.  or  l)i«nnial,  with  herbticcou^  stems, 

*  Solanuia  ni(jrnm  L.   wliich  slightly  re-       riea  usually  black. 
•embles  dulcuniara,  is  a  low-growiug  juiuual 
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tion — The  older  steins  are  woody ;  the  upper  and  younger 
»  soft  and  preen,  long  and  straggling,  attaining  l>y  the  sup[>ort  of  other 
Hits,  a  height  of  6  feet  or  more,  and  dying  back  in  the  winter.  For 
dicinal  use,  the  shoots  of  a  year  or  two  old  should  bf»  gathenHl,  either 
e  in  the  year,  or  early  in  the  spring  W'fore  the  leaves  come  out 
ese  shoots  are  several  feet  long,  hy  about  I  of  an  inch  thick,  of  a  light 
senish-brown,  sometimes  cylindrical,  at  others  indistinctly  4-  or  5-sided, 
•htly  furrowi'd  longitudinally,  or  somewhat  warty. 

Tlie  thin,  shining  cork-bark  easily  exfoliates,  showing  l»eneath  it  the 
S4>phlo*uiu  which  is  rich  in  chlon»phyll.  The  stalks  arc  mostly  hollow, 
i  {»iirtially  fillet!  with  a  whitish  i»ith.  The  wiumI  when  dric«l  is  about 
f  or  one-third  as  broad  as  the  hollow  centre,  and  the  gn»en  bark  con- 
erably  narn>wer  than  the  wood ;  the  latter  has  a  ra<liute  structure, 
I  in  older  stems  exhibits  two  or  three  sharjily-delintMl  annual  rings. 
?  stems  an^  usually  cut  into  short  lengths  befure  l»eing  dried  f«)r  use. 

Tlie  fxlour  which  is  mther  fcetid  and  un])leiisant.  is  to  a  great  extent 
9ijKite<l  by  <lrying.  The  taste  at  tir&t  slightly  bitter,  is  afb'rwards 
^tish.  The  bitter  appears  to  be  more  j»rtd4miinant  in  the  spring  than 
;he  autumn. 


icroscopic  Structure — The  epidermis  of  younger  shoots  consists 
tabular  thick- walled  cells,  many  of  them  being  elevated  fnun  the 
face  a^  short  blunt  hairs.  The  older  stems  are  c«)vereil  with  the  usual 
lenms  envelojK*.  The  btmndary  between  the  niesophheum  and  the 
lophKi'um  is  marked  by  a  ring  of  strong  liber  tibres,  si>me  of  which 
►  CK-cur  in  the  pith.  The  woody  j>art  is  rich  in  huge  vessels.  In 
parenchymatous  tissue  of  bitter-sweet,  small  (^ry^tals  of  oxalate  of 
•iuin,  not  of  a  well-defined  outline,  and  minute  >tavch  granules  are 
o*<ite<l. 

Chemical  Composition — The  tastt?  i»r  bitter-sweet  appears  due, 
inling  to  Schoonbroodt  (18G7),  to  a  bitter  principle  yielding  by  de- 
k{Hi>ition,  sugar  and  Solan int\ — the  latter  in  very  small  amount, 
uiine  is  an  alkaloid  ;  it  was  tirst  pi'ej>ared  in  lSi.M»  by  l)est\>sst'S  from 
Wrries  of  Sftiatwni  niffnim  L,  ami  was  subse*juently  detected  by 
?;ime  chemist  in  the  leaves  and  stalks  of  S.  Jhth'amura,  and  by 
*hier  in  the  Wrries.  Winckler  (1S41)  observ«Ml  that  the  alkaloid  of 
caniara  stems  can  be  obtained  only  in  an  amorphous  state,  and  that 
trhaves  to  platinic  and  mercuric  chlorides  <liffer»'ntly  from  the  sola- 
e  <»1  |K»tatc>es.  Moitessier  (IS.'itl)  contirmed  this  observation,  and 
uLincd  only  amorphous  salts  of  the  solanine  of  bitt»*r-sweet. 
Zwenger  and  Kind  on  the  one  hand,  and  O.  (tmelin  t>n  the  other 
T)*J  and  IH.'i^i),  found  thtU  solanine,  C^-'^IP'^'NO"',  is  a  crmjugate*!  coni- 
nd  of  sugar  ami  a  jwculiar  crystallizable  alkaloid.  Sohnn/!ine, 
[P'-^Xn.  The  latter,  under  the  influence  of  strong  hydnK'hloric  acid. 
*n  up  water,  and  is  convert^^'il  into  the  am«>rphous  and  likewisi*  basic 
ip4jund.  Stffftftiritir,  C'''"H''*N'-0. 

Lastly,  Witt.stein  (IH."* 2)  detected  in  the  .^tems  of  bitter-sweet  an.>ther 
►rphous  alkaloi<l.  l}uUnrnnriiu\  which  has  a  bitter-sweet  t;iste.  but 
?rs  in  it.s  n»actions  Ixjth  from  the  solanine  of  p<»tatoes  and  fn>m  that 
dned    by  Winckler  from  liulcamara.      It  exists  t«»   the   extent   of 

Uses — Dwleamara  is  occasionally  given  in  the  form  of  decortion,  in 
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rheumatic  or  cutaneous  affections ;  but  its  real  action,  acooidiog  to 
Garrod,  is  unknown.  Tliis  physician  remarks^  that  it  does  not  £liti 
the  pupil  or  produce  dryness  of  the  throat  like  belladonna,  henbane  or 
stramonium.  He  has  given  to  a  patient  3  pints  of  the  decoction  jmt 
diem  without  any  marked  action,  and  has  also  administered  as  mackii 
half  a  pound  of  the  fresh  berries  with  no  ill  effect. 


FRUCTUS   CAPSICI. 

* 
Pod  Pepper^  Red  Pepper,  Guinea  Pepper,  Chillies,  Capsicum ;  F.  PuuA 
ou  Corail  des  Jardiivi,  Poivre  d  Inde  ou,  de  Guinie;  G.  SpcMuAa 
Pffffer. 

Botanical  Origin — Tlie  plants,  the  fruits  of  which  are  known* 
Pod  Pepper,  have  for  a  long  period  been  cultivated  in  tropical  counw 
and  are  now  found  in  such  numerous  varieties,  that  an  exact  determinip 
tion  of  the  original  species  is  a  point  of  great  diflSculty.  Of  seveni 
species  having  pungent  fruits,  the  two  following  are  those  which  supplj 
the  spice  found  in  British  commerce  : — 

1.  Capsicum  fastigiatum  Blume,^  a  small  ramous  shrub,  with  4-0idedi 
fastigiate,  diverging  branches ;  fruit-bearing  j)eduncles  sub-gemiut^ 
slender,  erect ;  fruit  very  small,  subcylindrical,  oblong,  straight,  will 
calyx  obconical  and  truncate.  It  occurs  apparently  wild  in  Sontkn 
India,  and  is  extensively  cultivated  in  Tropical  Africa  and  America. 

Roxburgh,  who  describes  this  plant  under  the  name  C.  minimwk 
terms  it  East  Indian  Bird  Chill f/  or  Cayenne  Pepper  Capsicum.  Wigitf 
says  that  it  is  consumed  by  tlie  natives  of  India,  but  tliat  it  is  nnt  tb? 
sort  preferred.  It  is  this  species  that  the  autliors  of  the  British  ?2£- 
macoiKt^ia  have  cited  as  tlie  source  of  the  Fructus  Capsici  to  be  u<ed  in 
inediciiR\  ixrnl  it  certainly  furnishes  the  gi'eater  part  of  the  Pod  Pej-pJ 
now  found  in  the  London  mark(»t. 

2.  (■.  auninna  L.,  an  herbaceous  (sometimes  shrubby?)  plant,  wiii 
fniit  (»xtremely  variable  in  size,  form  and  colour,  in  some  varieties  ewtf, 
in  others  pendulous.  According  to  Naudin,  in  whose  opinion  we  conca; 
C.  lonf/?nt)  I)('.'^  and  C.  ifroMitm,  Willd.  are  not  specifically  distinct  froa 
this  plant.  It  furnishes  the  larger  kinds  of  Pod  Pepper  and  as  w 
believe,  much  of  the  Cayenne  Pepper  which  is  imported  in  the  state rf 
powde]-. 

History — All  species  of  Capsicum  appear  to  be  of  American  onp: 
no  ancient  Sanskrit  or  Chinese  name  for  the  genus  is  known,  airl  tiH 
Latin  and  (Jreek  names  tliat  have  been  referred  to  it,  are  extremelj 
doubtful.* 

The  earliest  reference  to  the  fruit  as  a  condiment  that  we  have  ffi^l 
with,  occurs  in  a  letter  written  in  1494  to  the  Chapter  of  Seville  rf 
('hanca,  phvsician  to  the  fleet  of  Columbus  in  his  second  vovawtotte 


^  E>isrntialsot'Miiffi'ia  Moiira^  l.>55.  11>6. 

•  Wi;j;ht.  Ironrs  Plmit.  Jiidiic  Oront.  iv. 
(1850)  tal».  1617  ;  i'n/is'irnm  mifnunun  Ko.xl). 
Flor.  lad.  i.  (1S:V2)  r»74.  Furru  has  as.-.-r- 
taincil  tliat  tins  is  tlio  f  'f /i.sicu m  f>'Hf'\yrrn.'i  nf 
thft  Sficcici  Fltniftn')t;n  ol  Liuim-Us.  luit  not 
that  «)f  thf  H(f*n^  f'lijfortian.us  of  the  sairu 


botanist,  to  which  latter  the  nam*  <'  !^ 
tc^rru.n  is  usually  .ii>j)licd. 

*  Tho  ohief  distinction  bftwi?f'n  '".  ••  * 
and  C.  lomjitm,  is  that  \\\v  f'TTUiT  fc*»  •■ 
'  /•'«•/,  the  latter  a  prndufonx  fruit. 

*  Dunal  in  De  Ciuid.  /Vv' ■•■•.;;*,  x".  - 
412. 
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est  Indies.  Tlie  writer  in  noticing  the  productions  of  Hispaniola, 
marks  that  the  natives  live  on  a  root  called  Age,  which  they  season 
1h  a  spice  they  term  Agi,  also  eaten  with  fish  and  meat.^  The  first  of 
ese  words  signifies  yam,  the  second  is  the  desi|?nation  of  Red  Pepper, 
d  still  the  common  name  for  it  in  Spanish.  Capsicum  and  its  uses 
9  more  particularly  described  by  Gonzalo  Fernandez  de  Onedo,  who 
iched  Tropical  America  from  Spain  in  a.d.  1514.* 

In  the  Historia  Stirpium  of  Leonhard  Fuchs,  published  at  Basle  in 
42,  may  be  found  the  first  and  excellent  figures  of  Capsicum  longum 
U.  under  the  name  of  SiHquastnim  or  Calicut  Pepper ;  the  author 
ites  that  the  plant  had  been  introduced  into  Germany  from  India 
f«w  years  previously.  From  this  might  be  inferred  an  Indian  origin  ; 
t  on  the  other  hand,  Clusius  asserts  that  the  plant  was  brought  from 
Toambuco  by  the  Portuguese,  whose  commercial  intercourse  with 
dia  would  easily  explain  it  being  carried  thither  at  an  early  period. 
»  further  states,  that  the  American  capsicum  had  been  generally 
aodnced  into  the  gardens  of  Castille,  and  that  it  was  used  all  the 
ar  round,  green  or  dried,  as  a  condiment  and  as  pepper.  He  also  saw 
cultivated  in  abundance  at  Brtinn  in  Moravia  in  1585.' 

Capsiaivi  longum  DC.  was  grown  in  England  by  Gerarde  (1597  ei 
tea),  who  speaks  of  the  poUs  as  well  known,  and  sold  "  in  the  shops  at 
Uingsgate  by  the  name  of  (finnie  Pepper.'* 

Description — As  already  indicated,  the  Pod  Pepper  of  commerce  is 
two  kinds,  namely : — 

i.  Fruits  of  Capsicum  fastigiatutn — These  are  J  to  J  of  an  inch 
length,  by  about  ^\  of  an  inch  in  diameter,  of  an  elongated,  sub- 
lical  form,  tapering  to  a  blunt  point,  and  slightly  contracted  •towards 
t  base.  The  calyx,  which  is  not  always  present,  is  cup-shaped, 
oothed,  5-sided,  sup]>oi'ted  on  a  slender,  straight  pedicel,  }  to  1  inch 
kg.  The  fruits,  which  are  somewhat  compressed  and  shrivelled 
drying,  and  also  brittle  when  old,  have  a  leather}*,  smooth,  shining, 
nslucent,  thin,  dry  pericarp,  of  a  dull  orange-red,  enclosing  about  13 
hIs,  attached  in  two  cells  to  a  thin  central  partition.  The  seeds  have 
»  fonn  of  roundish  or  ovate  discs,  alK)ut  J^  of  an  inch  in  diameter, 
Bewhat  thickened  at  the  edges;  the  embryo  is  cur>'ed,  almost  into 
ring.  Tlie  taste  of  the  pericarp,  and  likewise  of  the  seeds,  is  ex- 
mely  pungent  and  tiery.  The  dried  fniit  has  an  odour  by  no  means 
ble,  which  we  cannot  compare  to  that  of  any  other  sul>stance, 

2.  Fruits  of  Capsicum  annuum  of  the  commonest  variety,  resemble 
lee  of  C  fastigiatum,  except  that  they  are  of  larger  size,  being  from 
4>  3  or  more  inches  in  length,  often  rather  more  tapering  towards  the 
tremity.     The  seeds  scarcely  surpass  in  size  those  of  C.  faMigiatvm. 

Microscopic  Structure — Tlie  pericarp  consists  of  two  layers,  the 
ter  being  composed  of  yellow  thick-walled  cells.  The  inner  layer  is 
ice  as  broad  and  exhibits  a  soft  shrunken  parench)nne,  traversed  by 
n  fibn»-vasoular  buntlles.     The  cells  of  the  outer  layer  esiM»cialIy  are 


l^U'^n  nf  Htritinplur  Cdumhitf^  tranv  •  ('im>U  Ciuwi  Oi;v /KJ^^irim-^.*.  Antvi-rp., 

d  bT  Major  (Ifaklnvt  8ooi«'ty),  187u.  68.       1611.  1»5. 
Oncdo,  fiiataria  de  Ifis  Itniinn  MntlrM, 
■51  ^ 
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the  seat  of  the  fine  granular  colouring  matter.  If  it  is  removed  brin 
alcoholic  solution  of  potash,  a  cell-nucleus  and  drops  of  fat  oil  make 
their  appearance.  The  structural  details  of  this  fruit  afiford  intenstiDg 
subjects  for  microscopical  investigation. 

Chemical  Composition— Bucholz  in  1816,  and  about  the  sum 
time  Braconnot,  traced  the  acridity  of  capsicum  to  a  substance  called 
Gapsicin,  It  is  obtained  by  treating  the  alcoholic  extract  with  ether, 
and  is  a  thick  yellowish  red  liquid,  but  slightly  soluble  in  water.  Wwi 
gently  heated,  it  becomes  very  fluid,  and  at  a  higher  temperature  is  dis- 
sipated in  fumes  which  are  extremely  imt^ting  to  respiration.  Itii 
evidently  a  mixed  substance,  consisting  of  resinous  and  fatty  matten 

Felletdr  in  1869,  exhausted  capsicum  fruits  with  dilute  sulphuric 
acid,  and  distilled  the  decoction  with  potash.  The  distillate,  which  wii 
strongly  alkaline  and  smelt  like  conine,  wets  saturated  with  sulphwit 
acid,  evaporated  to  dryness,  and  exhausted  with  absolute  alcohol  The 
solution  after  evaporation  of  the  alcohol,  was  treated  with  potash,  and 
yielded  by  distillation  a  volatile  alkaloid  having  the  odour  of  conine. 

From  experiments  made  by  one  of  us  (F.)  we  can  fully  confirm  til 
observations  of  Fellettir.  We  have  obtained  the  volatile  base  in  question, 
and  find  it  to  have  the  smell  of  conine.  It  occurs  both  in  the  pericin 
and  in  the  seeds,  but  in  so  small  proportion  that  we  were  unsuccesshl 
in  isolating  it  in  sufficient  quantity  to  allow  of  accurate  examination. 

Dragendorff  states  (1871)  that  petroleum  ether  is  the  best  solvenJ 
for  the  alkaloid  of  capsicum ;  he  obtained  crystals  of  its  hydrochlorate, 
the  a([ueou3  solution  of  which  was  precipitated  by  most  of  the  usual 
tests,  but  not  by  tannic  acid. 

The  •colouring  matter  of  capsicum  fruits  is  sparingly  soluWe  in 
alcohol,  but  readily  in  chloroform.  After  evaporation,  an  intensely  red 
soft  mass  is  obtained,  which  is  not  much  altered  by  potash. 

The  fruits  of  Capsiaoa  fastiyiatum  have  a  somewhat  strong  ckIout; 
on  distilling  consecutively  two  quantities,  each  of  50  lb.,  we  obtaineii 
scanty  amount  of  lloceulent  tatty  matter,  which  j>ossesses  an  oi<nr 
suggestive  oi  piir-slcy.  r>oth  this  matter,  as  well  as  tli<^  di.-^tilled  w:V.er. 
were  neutral  to  litmus  ])iiper,  and  the  water  tasteless.  We  sepanitnith^ 
latter  and  expensed  the  remaining  greasy  mass  to  a  temperature  of  aK'-^ 
50°  (.'.,  when  it  lor  the  most  part  melted.  The  clear  licjuid  im  cwhii! 
vsolitlitied,  and  now  consisted  of  tufted  crystals,  which  we  furtlier  puriSel 
by  rifcry.^tallization  from  alcohol.  Thus  about  2  centigrammes  "^^^ 
obtained  of  a  neutral  white  stearoptene,  having  a  decidedly  aromati':,  n-< 
very  persifstent  taste,  by  no  niaui-s  acrid,  but  rather  like  that  of  :Le 
essential  uil  of  parslev.  Tlie  crystals  nicdted  at  'M'  V.  On  ktt':»in? 
tiiein  for  scMue  days  at  the  temperature*  of  the  water-bath,  coven-d  viih 
a  watch-glass,  some  dro})s  of  (essential  oil  were  volatilized,  which  haJ  i^-* 
same  taste  and  did  not  solidify  ;  the  crystals  were  consequently  aiv-^J* 
l>aiued  by  a  li^iuid  oil.  Wiicn  kej)L  for  some  days  more'  in  thit 
condition,  the  crystals  tlienjselves  bcLran  to  be  volatilizeil,  and  the  Vi."* 
remaining  behind  actjuired  a  brownish  hue.  This  no  doubt  p-i-*-^ 
out  anotlier  impurity,  as  we  ascerlaineil  by  the  following  experiiuf::- 
With  boiling  solution  of  ])otash,  the  sfearoj)tene  produces  a  kiiil  "f 
soa]),  wluch  on  cooling  yiehls  a  transparent  jelly.  If  this  is  dis^^^lviJ 
and  diluted,  it  becomes  turbid  by  addition  of  an  acid.     This  pwhabj 
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upon  the  presence  of  a  little  fatty  matter,  a  suggestion  which  is 
I  by  the  somewhat  offensive  smell  given  off  by  our  stearoptene 
ated  in  a  glass  tube. 

merce — Chillies  or  Pod  Pepper  are  shipped  from  Zanzibar^ 

Africa  and    Natal,  but  no  general  statistics  of  the  quantity 

into  Great  Britain  are  accessible. 

jxi>orts   from  Sierra  Leone  in  1871   reached  7258  fb}     The 

:    Natal  which  produces  Cayenne   Pepper  in  the  county  of 

where  sugar-cane  and  coffee  are  also  grown,  shipped  in  the 

r  9072  lb.« 

il  returns*  show  that  in  1871  Singapore  imported  1071  cwt, 

lb.)  of  chillies,  chiefly  from  Penang  and  Pegu.     The  spice  is 

»nsumed  by  the  Chinese. 

ay  imported  of  dried  chillies  in  the  year  1872-3,  5567  cwt. 

fb.)  principally  from  the  Madras  Presidency,  and  exported 

— Capsicum  on  account  of  its  pungent  properties,  is  often  ad- 
[{  as  a  local  stimulant  in  the  form  of  gargle,  and  occasionally 
nient ;   and   intenially   to  promote  digestion.     In  all   warni 
it  is  much  employed  as  a  condiment. 


RADIX   BELLADONNiE. 

lonna  Hoot ;  F.  Racine  de  Belladone;  G.  Bella donnawurui 

lical  Origin — Airopa  Belladonna  L,  a  tall,  glabrous  or  slightly 
*rb,  with  a  perennial  stock,  native  of  Central  and  Southern. 
»*here  it  grows  in  the  clearings  of  woods.  The  plant  extends 
to  the  Crimea,  Caucasia  and  Northern  Asia  Minor.  la 
is  chiefly  found  in  the  southern  counties,  but  even  of  these 
ibtful  native. 

f^-w  Im^alities  in  England  and   France  as  well  as  in  North* 
the  plant  is  cultivated  for  medicinal  use. 

ry — Although  a  plant  so  striking  as  belladonna  can  hardly 
unknown  to  the  classical  authors,  it  cannot  with  certainty  be 
in  their  writings. 

nus  of  Ascoli,*  who  wrote  an  enumeration  of  medicinal  plants 
14r»(t,  names  the  leaves  of  both  Solairum  furiale  and  Solatnim 
former  of  which  is  prol)ably  Belladonna.  However  this  may 
^t  indubitable  notice  of  it  that  we  have  met  with,  is  in  the 
fhiiT  ])rinteil  at  l*aris,  probably  alwut  ir)04.*  The  plant  is 
oru'd  alK>ut  this  period  as  Solntrum  mortalc  or  I/olicurtz,  in 
xs  of  HitTonymus  Hruiuichwyg.' 

i'  of  the  ('olony  of  Sierra  LeoiM*  •  Le  trrand  Hrrhifr  m  /rancfux^  e^mf^ndi 

hs  qunlittZy    trrtvs  ft   pnyprieifz  dts   hrrbes^ 

it/il  for  1871.  Ao..    Parii  (no  date)   4".    rap.    //e   Sodattro 

p  .Stniitii  Settlementa  for  1871.  ruMfict*. 

of  iJU   TnuU  and  Sarigatwn  '  /Aw  dr.sfiiiirr  Bttth    (sub.    vim'o    yacht' 

1072-73,  i>t.  il  58.  S»l.  tchtt  n'tiM4r).  Straasb.  1515.     But  there  are 

um  jirvmmtariorum^  liSS.  earlier  cditious. 
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In  1542,  belladonna  \i'as  well  figured  as  Solanum  somniifin 
Dollkraut,  by  the  German  botanist  Leonhard  Fuchs,  who  fallyreoog 
its  poisonous  properties.^  Yet  it  was  confounded  by  other  wriu 
this  period,  as  Tragus,^  who  reproduced  Fuchs'  figure  bs  "Sob 
hortense  !  " 

Matthiolus  (1548),  who  terms  the  plant  Solanum  majm,  state 
it Js  called  by  the  Venetians  Herba  Bella  donna,  from  the  cinmmi 
of  the  Italian  ladies  using  a  distilled  water  of  the  plant  as  a  oon 
The  introduction  of  the  root  of  belladonna  into  British  media 
of  recent  date,  and  is  due  to  Mr.  Peter  Squire  of  London,  who  n 
mended  it  as  the  basis  of  a  useful  anodyne  liniment,  about  the 
1860. 

Description — Belladonna  has  a  large,  fleshy,  tapering  root,  1 
inches  thick,  and  a  foot  or  more  in  length,  from  which  diverge 
branches.  Externally  the  fresh  roots  are  of  an  earthy  brown, 
with  cracks  and  transverse  ridges.  The  bark  is  thick  and  juicy,  i 
well  as  the  more  fibrous  central  poi-tion,  is  internally  of  a  dull  d 
white.  A  transverse  section  of  the  main  root  shows  a  distinct  t 
structure.     The  root  has  an  earthy  smell  with  but  very  little  taste 

Dried  root  of  Belladonna  is  sold  in  rough  irregular  pieces 
dirty  greyish  colour,  whitish  internally,  breaking  easily  with  a 
fracture,  and  having  an  earthy  smell  not  unlike  that  of  liquorice 
Koots  not  exceeding  the  thickness  of  the  finger  should  be  pre 
The  drug  is  for  the  most  part  imported  from  Germany,  and  is  oi 
doubtful  quality.  English-grown  root  purchased  in  a  fresh  sta* 
large  and  old  being  rejected),  then  washed,  cut  into  transverse  fej 
and  dried  by  a  gentle  heat,  furnishes  a  more  reliable  and  sati^l 
article. 

Microscopic  Structure — There  is  a  considerable  structun\l 
euce  between  the  main  root  and  its  bmnches,  the  former  alone  con' 
a  distinct  pith.  This  pith  is  included  in  a  woody  circle,  tniver 
narrow  medullary  rays.  In  the  outer  part  of  the  woody  circle, 
chymatous  tissue  is  more  prevalent  than  vascular  bundles, 
transverse  section  of  the  branches  of  the  root,  exhibits  a  central  v. 
bundle  instead  of  a  medullary  column.  The  outer  vascular  b 
show  no  regular  arran<j:ement ;  and  medullary  rays  are  not  cleari y  . 
in  the  transverse  section. 

The  woody  parts,  both  of  the  main  root  and  its  branches,  conta 
large  dotted  vessels  accompanied  by  a  prosenchymatous  tissue 
cells  of  the  latter,  however,  are  always  thin-walled ;  the  abse 
proper  so-called  ligneous  tivssue  explains  the  easy  fracture  of  th 
Sometimes  the  prosenchyme  in  which  the  vessels  are  imt 
assumes  a  brownish  hue  and  a  waxy  appearance,  and  such  parts  t 
a  very  irregular  structure. 

In  the  cortical  portion  of  belladonna  root,  many  of  the  cells 
middle  layer,  and  likewise  some  of  the  central  parts  of  the  r> 
loaded    with    extremely  small  octahedric    crystals    of  calcium  o 
l)Ut  most  of  the  parenchymatous  cells  are  tilled  up  with  small 
granules. 

J  HiMoria  Stirpium,  liusil.  15 12.  rSX  ^  Vc  Sfirpi^tm,  |\  3-1. 
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Chemical  Composition — In  1833,  Mein  prepared  from  the  root, 
Geiqer  and  Hesse  from  the  licrb,  the  crystallizable  alkaloid  u^^ro/^in^ 
(.V.    The  researches  of  Lefort  (1872)  have  proved  that  the  roots 
tain  it  in  very  variable  ])roportion8,  the  younp:  beinj^  much  richer 
alkaloid  than  the  old.^     The  maximum  proportion  obtained  was  0*6 
cent, ;  this  was  from  root  of  the  thickness  of  the  fin<4er.     Large  old 
7  or  8  years  of  age,  afford  from  0*25  to  0*31  per  cent.     They  have 
a  smaller  pro[K)rtion  of  bark  than  young  roots,  and  it  is  chiefly 
tbe  bark  that  the  alkaloid  appears  to   a'side.      Manufacturers  of 
ine  employ  exclusively  the  ro(»t. 

dwig  and  Pfeifier  (18<il)  by  decomposing  atrojiine  with  ])otassium 
mate  and  sulphuric  acid,  obtained  benzoic  acid  and  propylamine. 
r  products  are  formed  when  atropine  is  treated  with  strong  hydro- 
ic  acid,  barjla  water  or  caustic  soda,  thus — Atropine,  C'lI^XO* 
HK)  =  Tropic  Acid,  iyR^'^O^  -{•  Tropinr,  cni»^\(). 
Tropic  acid  crystallizes,  an<l  is  easily  resolved  into  Afropir  Add  and 
Acui,  each  corresponding  to  the  formula  C'''II'*0^  but  otherwise 
ably  dissimilar.      Troi)ine   is   a  strongly  alkaline  body,  readily 
ible  both  in  water  and  alcohol,  and  furnishing  tabular  crystals  by 
evaporation  of  its  solution   in  ether.     Neither  tropine  nor  tropic 
it  is  stated  by  Kraut  (18G3),  is  present  in  the  leaves  and  ror)t  of 
lonna. 
Hiibschmann  (1858)  detected  in  1>ellad()nnn  root  a  second  but  un- 
izable  alkaloid,  called  Bdliuhnninr ;  it   has   a   n'sinous  aspect, 
ctly  alkaline,  and  when  heated  emits,  like  atropine,  a  i)eculiar 

The  root  further  contains  according  to  Richter  (1837)  and  Hiibsch- 
a  fluorescent  substance,  as  well  as  a  red  colouring  matter  called 
t'n.'     The  latter  occurs  in  greatest  abundance  in  the   fruit,  and 
probably  repay  further  investigation. 

Uaea — Belladonna  root  is  chiefly  used  for  the  preparation  of  atro- 
which  is  employed  for  dilating  the  pupil  of  the  eye.     A  liniment 
with  belladonna  root  is  used  for  the  relief  of  neuralgic  pains. 


FOLIA    BELLADONNiC. 
Belladonna   Leairs ;    ¥.  Feuilles  df  BtUadunr  :    (».   TuUkraut. 

[Botanical   Origin — Atropa  Belladonnn  L.  (p.  409). 

Hiatory — Belladonna  leaves  and  the  extract  prepared  from  them 

introduced  into  the  London  I^harmaco|Keia  of  18()9.     For  further 

tlars   regarding   the   history   of    belladonna,   soti   the   preceding 

DcacriptioB — Btdladonna  or  Deadly  Xiglitshade  produot»s  thick, 
herbaceous  stems,  which  attain  a  height  of  4  to  5  feet.     Th'\v 

itimple  in  their  lower  part,  then  usually  3rorked,  and  afterw^irds  2- 
1,  producing  in  their  upper  branches  an  abundance  of  bright  gret»n 
?.  arranged  in  unequal  i>airs,  fmni  the  b.iaes  of  wliich  spring  the 

f  far  iA-f'trt'*  irnxftt  f«ir  cfttimaling  utro-  •  Cimclin,  CKemiafru,  xvii.  n5«J4»  1. 

kKCf.  412. 
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solitary,  pendulous,  purplish,  bell-shaped  flowers,  and  large  shining  bki 
berries. 

Tlie  leaves  are  3  to  6  inches  long,  stalked,  broadly  ovate,  acnmiHl^ 
attenuated  at  the  base,  soft  and  juicy ;  those  of  barren  roots  are  ah»j 
nate  and  solitary.  The  young  shoots  are  clothed  with  a  soft,  iMJ 
pubescence,  which  on  the  calyx  is  somewhat  more  persistent, 
the  character  of  viscid,  glandular  hairs.  If  bruised,  the  leaves  eniti 
somewhat  offensive,  herbaceous  odour  which  is  destroyed  by 
When  dried,  they  are  thin  and  friable,  of  a  brownish  preen  on  the 
surface  and  greyish  beneath,  wuth  a  disagreeable,  faintly  bitter  tast^ 
fresh  leaves,  100  lb.  yield  16  tt>.  of  dried  (Squire). 

Chemical  Composition — Tlie  important  constituent  of  bel 
leaves  is  Atrojnne.    Lefort  (1872)^  estimated  its  amount  by  exhaiuti| 
the  leaves  previously  dried  at  100°  C.  by  means  of  dilute  alcohol 
centrating  the  tincture,  and  throwing  down  the  alkaloid  with  a  solui 
of  iodo-hydrargyrate  of  potassium.     The  precipitate  thus  obtained 
calculated  to  contain  3iV25  per  cent,  of    atropine.      Ijcfort  eiandi 
leaves  from  plants  both  cultivated  and  growing  wild  in  the  emii 
Paris,  and  gathered  either  before  or  after  flowering.     He  found 
tion  not  to  aflect  the  percentage  of    alkaloid, — that  the  leaves  of 
young  plant  were  rather   less  rich  than  those  taken  at  the  perioii 
full  inflorescence, — and  that  the  latter  (dried)  yielded  0*44  to  0'48] 
cent,  of  atropine. 

Belladonna  herb  yields  Asparaginc,  which  according  to  Biltz  (11 
crystallizes  out  of  the  extract  after  long  keeping.     The  cr)'stals 
in  the  extract  by  Attfield  (1862)  were  however,  chloride  and  nit 
of  i>ota.ssiuni.     The  same  chemist  obtained  by  dialysis  of   tht?  j«< 
of   belladonna,    nitrate  of  potassium,   and  square    prisms  of  a  salt 
magnesium  containing,'  some  organic  acid  ;    the  juice   likewise 
ammonia.'^     The  dried  braves  yielded  us  14*5  per  cent  of  ash  consisui 
mainlv  of  calcareous  and  alkaline  carbonates. 

Uses — The  fresh  leaves  are  used  for  making  IJxtrarium  Bfliaof 
and  the  dried  for  preparing  a  tincture.     They  should  be  gathered  wi 
the  ]>lant  is  well  in  tluwer. 


HERBA   STRAMONII. 

Stramnjihtm,   Thornapjf/r  ;  F.  Hrrbe  de  i^tramoine  ;  G.  Stfekojf'i^'iiM 

Botanical  Origin — Duturn^  Sframoniinn  L.,a  large,  quick-^nvwi^ 
upri«:lit  annual,  with  white  ilowers  like  a  convolvulus,  and  ovord  spi^ 
fruits.  It  is  now  found  as  a  weed  of  cultivation  in  almost  all  dl 
teni]>t'rate  and  warmer  re«.nons  of  the  globe.  In  the  south  of  Enclttl 
it  is  often  met  with  in  rich  waste  ground,  chiefly  near  «\aidens  I 
habitations. 

»  Jnuni.  if>  rhnrm.  xv.  (lS7-2^  *Jf>!>.  341.         o]MMiefl.— H.  S.  Kvjuw  in  i'Airn,.  J. -.-Ki 

-  Tilt'  t'resli  Juii'M  ko])t  for  a  tVw  «lays  lias       (ISoO)  200. 
iMfii  known   to  fvwlv.'  nd  ?v/y,„//,-.v  (nitr.ms  ^  Datura  from  the  S*ini>krit.  Bin;*  "*• 

ucid  i)  wln*n    tlu-    vosel   i^oiiiainin^'   it  was       tura,  applied  to  /).  /astuosi  L.     Tb»  wif 

of  the  word  Siramonium  is  not  knora  tM 
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f — The  question  of  the  native  country  and  early  distribution 
?.  Stramonium  has  l)een  much  discussed  by  botanical  writers. 
loose  De  Candolle,*  who  has  ably  reviewed  the  arjjuinents  advanced 
iTOur  of  the  plant  being  a  native  respectively  of  Europe,  America  or 
^  enounces  his  opinion  thus : — that  I).  Stramonium,  K  app<»ara  to 
ndiRenous  to  the  Old  World,  probably  the  l)or<lers  of  the  Ca.s})ian 
or  adjacent  regions,  but  certainly  not  of  India ;  that  it  is  very 
>tful  if  it  existed  in  Europe  in  the  time  of  the  ancient  lioman 
rite,  but  that  it  apj>ear8  to  have  spread  itself  between  that  jHsriod 
the  discovery  of  America. 

Stramonium  was  cultivated  in  Lon<lon  towards  the  closi*  of  the  lOth 
ury  by  Geranle.  who  received  the  seed  from  Constantinoi)le  and 
ly  propagated  the  plant,  of  the  medicinal  value  of  which  he  had  a 
i  opinion.     Its  use  in  more  recent  times  is  <lue  to  the  experiments  of 

Description — Stramonium  produces  a  stout,  upright,  herltaceous 
n  stem,  which  at  a  short  distance  from  the  ground,  throws  out 
•ding  forked  branches,  in  the  axil  of  each  fork  of  which,  arises  a 
■ry  white  flower,  succeeded  by  an  erect,  spiny,  ovoid  capsule.  At 
I  furcation  and  directed  outwards,  is  a  large  leaf.  This  arningement 
MTts  is  repeated,  and  as  the  plant  grows  vigorously,  it  often  Womes 
ik  branched  and  acquires  in  the  course  of  the  summer  a  considerable 

I 

Fbe  leaves  of  stramonium  have  Ions;  petioles,  are  une<itial  at  the 
»,  oval,  acuminate,  sinuate* dentate  with  large  irregular  ]M>inted  teeth 
obes,  downy  when  young.  glabn)us  at  maturity.  WIkmi  fre.sh,  they 
•oiuewhat  firm  and  juicy,  emitting  when  liamHed  a  disagn^euble 
id  smell.  The  larger  leaves  of  plants  of  moderate  growth,  attain  a 
ph  oi  r»  to  A  or  more  inches. 
For  me<licinal  purposes,  the  entire  plants  are  pulled  uj),  the  leaves 

I  younger  shoots  are  stripped  otf,  (juickly  tlried.  and  then  bn>ken  and 
iiDto  short  lengths,  so  as  to  be  conveniently  smoked  in  a  pipe,  that 
Bg  the  method  in  which  the  tlrug  is  chiefly  consume<l  in  England, 
e offensive  smell  of  the  fresh  plant  is  lost  l»y  drying,  being  replaceil 

a  rather  agreeable  t4»a-like  oilour.  The  dried  herb  has  a  bitterish 
ine  taste. 

Chemical  Composition — The  h'avrsof  stramonium  contain  in  com- 

II  with  the  seetis.  the  alkaloid  Datnrinr  -see  p.  414).  but  in  extremely 
lU  prf>|K)rtion,  not  exceeding  in  fact,  ^-ff  to  j\  pir  mille.  They  are 
ll  in  saline  and  earthy  constituents;  selected  leaves  dried  at  1(H)- (\ 
Ided  us  1 7*4  {>er  cent,  of  ash. 

Uses — Scarcely  employed  in  any  other  way  than  in  snmking  like 
Acco,  for  the  relief  of  asthma. 

Sobstitute — Datura  Tatiila  L — This  plant  i.^  <*lost'ly  allied   to  A 
mmonium  L,  proj)agating  itself  on  rich  cultivated  gnaind  with  m-arly 
I  same  facility  ;  but  it  is  not  so  generally  diffused. 
I)e   CandoUe    is   of   opinion  that   it  is  indigenous  to  the   warmer 
tB  of  America,  whence  it  was  imported  into  Euroj»e  in  the   Itith 

CUfiiipMt  Boiauique,  \\.  (1855,  731.  Hyow'vanmin.  .Xconitum  .   .   .  cMt-  reine<iia 

Eb^llat  (|oo  dcnioostnitur  StnunoHium,       Viiidob.  \'&*. 
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century,  and  naturalized  first  in  Italy,  and  then   in  Sonth-Weitatj 
Europe.     By  many  botanists,  it  has  been  united  to  2>.  Stramamm^ 
but  Naudin  *  who  has  studied  both  plants  with  the  greatest  at 
especially  with  reference  to  their  hybrids,  is  decidedly  in  favour  of  i 
dering  them  distinct.     D,  Tatula  differs  from  D,  Stramonium^  in 
stem,  petiole,  and  nerves  of  leaves,  purplish  instead  of  green ;  and 
and  anthers  of  a  violet  colour  instead  of  white, — characters  which,  Ij 
must  be  admitted,  are  of  very  small  botanical  value. 

D,  Tatula  has  been  recommended  for  smoking  in  cases  of 
on  the  ground  of   it  being  stronger  than  D,  Stramonium;  but  we 
not  aware  of  any  authority  as  to  the  comparative  strength  of  the  tnj 
species. 


SEMEN  STRAMONII. 
Stramonitcm  Seeds ;  F.  Semences  de  Stramoine  ;  G.  SteehapfeUamn. 

Botanical  Origin — Datura  Stramonium  L.,  see  preceding  artick 

Description — The  spiny,  ovoid  capsule  of  stramonium,  opens  lil 
summit  in  four  regular  valves.     It  is  bilocular,  with  each  cell  ii 
pletely  divided  into  two,  and  contains  a  large  number  (about 
flattened,  kidney-shaped  seeds.    The  seeds  are  blackish  or  dark 
about  2  lines  long  and  \  a  line  thick,  thinning  off  towards  the  hilum 
is  on  the  straighter  side.   The  surface  of  the  seed  is  finely  pitted,  aali 
marked  with  a  much  coarser  series  of  shallow  reticulations  or  ruj 
A  section  parallel  to  the  faces  of  the  seed,  exhibits  the  long,  cont 
embryo,  following  the  outline  of  the  testa,  and  bedded  in  the  oily 
albumen.    The  cylindrical  fonu  of  tlie  embryo  is  seen  in  a  transveni] 
section  of  the  seed. 

The  seeds  have  a  bitterish  taste,  and  when  bruised,  a  disap 
odour.  When  tlie  entire  seeds  are  digested  in  spirit  of  wine,  they 
a  tincture  displaying  a  gi-een  tiuorescence. 

Microscopic  Structure— The  testa  is  formed  of  a  row  of 
extended,  thick- walled  cells.  They  are  not  of  a  simply  cylindrical  fa 
but  their  walls  are  sinuously  bent  in  and  out  in  the  direction  of 
length.  Viewed  in  a  direction  tangential  to  the  surface,  the  cells  api 
as  if  indented  one  into  the  other.  Towards  the  surface  of  the  seei 
cell-walls  are  elevated  as  dark  brown  tubercles  and  folds,  giving  to 
seed  its  reticulated  and  pitted  surface.  The  albumen  and  embryo  i 
hibit  the  usual  contents,  namely  fatty  oil  and  albuminoid  substances 

Chemical  Composition — The   active  constituent   of  stramonii 
seeds,  is  the  highly  poisonous  alkaloid  Daturinc,  of  which  they  atTord* 
about  -jV  per  cent.,  while  the  leaves  and  roots  contain  it  in  still  si 
proportion.-     Daturiue  was  discovered  in  1833,  by  Geigor  and  H< 
and  regarded  as  identical  with  atropine  by  A.  von  Planta  (1850), 
found  it  to  have  the  same  composition  as  that  alkaloid.     The  two 
exhibit  the  same  relations  as  to  solubility  and  fusing  point  (88-90"  C.)j 
and  they  also  agree  in  crystallizing  easily.     The  experiments  of  Scl 
(1852)  tending  to  show  that  although  daturine  and  atropine  act  in 


'  Comptes  Fundus,  Iv.  (isr>2)  3J1. 


2  Giintlier  in   Wiggers  nnd  Hi 
Jahrrsberichi  for  1869.  54. 
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M  manner*  the  latter  has  twice  the  poisonous  energy  of  the  former, 
led  a  further  question  as  to  the  identity  of  the  two  alkaloids.  From 
obcenrations  of  Erhard  (186H),  it  would  appear  that  the  crystalline 
m  of  some  of  their  salts  is  different.  In  stramonium  seeds,  daturine 
wars  to  be  combined  with  malic  acid.  The  seeds  yielded  to  Clo^z 
85)  2*9  per  cent  of  ash  and  25  per  cent,  of  fixed  oil. 

Uses — Stramonium  seed.s  are  prescri1)ed  in  tlie  form  of  extract  or 
stare,  as  a  sedative  or  narcotic. 


SEMEN  ET  FOLIA  DATURiC  ALBiC. 
Se€4i$  and  Leaven  of  the  Iiulian  or  miite-Jlowered  Datura. 

Botanical  Origin — DtUnra  alba  Xees,  a  large,  spreading  annual 
nt,  2  to  r>  feet  high,  bearing  handsome,  tu))ular,  white  flowers  5  to  6 
he8  long.  The  capsules  are  pendulous,  of  depresseil  globular  fonn, 
ber  broader  than  high,  covered  with  sliarp  tubercles  or  thick  short 
BSB.  Tliey  do  not  open  by  regular  valves  as  in  D.  Stramonium,  but 
It  in  different  directions  and  break  up  into  irregular  fragments. 

J),  alba  appears  to  be  scarcely  distinct  from  D.  fastuosa  L 
Si  are  common  in  India,  and  are  grown  in  gardens  in  the  south  of 
lope.' 

History  —  The  mediaeval  Arabian  pliysicians  were  familiar  with 
imra  alba,  which  is  well  described  by  Ibn  Raytar-  under  precisely 
;  same  Arabic  unme  {Jovz-masal)  that  it  beara  at  the  pR»sent  day ; 
y  were  also  fully  aware  of  its  poisonous  properties. 
Garcia  d'Orta'  (1563)  observed  the  plant  in  India  and  has  narrate<l 
t  its  flowers  or  seeils  are  put  into  food,  to  intoxicate  persons  it  was 
Igned  to  rob.  It  was  also  descrilK3d  by  Cliristuval  Acosta,  who  in  his 
ik.  on  Indian  drugs,*  mentions  two  other  varieties,  one  of  them  with 
low  flowers,  the  seeds  of  either  being  very  poisonous  and  often  admi- 
kereil  with  criminal  intent,  as  well  as  for  the  cure  of  disease. 
lliani  ^  says  of  the  plant  that  it  possesses  very  strong  narcotic 
^rties,  and  has  on  several  occasions  l>een  fatally  used  by  Bombay 
feves,  a'ho  have  administered  it  in  order  to  deprive  their  victims  of 

«wer  of  resistance, 
e  seeds  and  fresh  leaves  have   a  place  in  the  PharmarojHiia  of 
Urn.  I8Gd. 

Description — The  seeds  of  I),  alba  are  very  different  in  appearance 
^  those  of  D.  Stramonium,  being  of  a  light  yellowish  brown,  rather 
size,  irregular  in  shape  and  somewhat  shrivelled.  Their  form  has 
likened  to  the  human  ear ;  they  are  in  fact  obscurely  triangular  or 
hsned-pearsbaped,  the  rounded  end  being  thickened  into  a  sinuous. 


of  />.  aliti  tent  to  us  from  Mmiiufi  /astunmi), — 3.  Plants  with  double  coroIUt  of 

^  Btdi^*  w«re  town  by  our  friend  M.  lai^  nize  and  of  a  yellow  rolour. 
1^  of  CoUioare  (Pyiviiefs  OritntAleH),  *  Sontheimer's  trannlation,  i.  269. 

pf^oewl  Um  plant  QiMler  three  forms,  *  Ar%muUum  hijUoria,  1574,  lib.  2.  c.  24. 

^1,   Thm  tnM   D,  a/&ri  aa  figured  in       _  *  TnuUuio  dt  la  Dro^^is  .  ,  ,  dt  Am  Indiaa 


It's   ttamm,  —  S.  Plants   with   floweni,       OrieiUates,  Burj^M,  1578.  h5. 

i  vithoot  and  neitfly  white  within  {I).  *  Catalogue  of  Rvmhuy  phtnh,  1S39.  1 41. 
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convoluted,  triple  ridge,  while  the  centre  of  the  seed  is  someihi 
pressed.  The  hilum  runs  from  the  pointed  end,  nearly  half-wty  i 
length  of  the  seed.  The  testa  is  marked  with  minute  rugosities, 
not  so  distinctly  pitted  as  in  the  seed  of  the  D.  Stramonium ;  it  i 
more  developed,  exhibiting  in  section  large  intercellular  spaces  to 
are  due  its  spongy  texture.  The  seeds  of  the  two  species  agree  in  in 
structure  as  well  as  in  taste ;  but  those  of  D.  alba  do  not  give  a  floor 
tincture. 

The  leaves,  which  are  only  employed  in  a  fresh  state,  are  6 
inches  in  length,  with  long  stalks,  ovate,  often  unequal  at  tht 
acuminate,  coarsely  dentate  with  a  few  spreading  teeth.  They  evo 
oflFensive  odour  when  handled. 

Microscopic  Structure — The  testa  is  built  up  of  the  sametis 
in  jD.  Stramonnim,  but  the  thick-walled  cells  constituting  the  i 
part  are  far  larger,  and  distinctly  show  numerous  secondary  ck 
making  a  fine  object  for  the  microscope. 

'Chemical  Composition — Neither  the  seeds  nor  the  leaves 
alba  have  yet  been  examined  chemically,  but  there  can  scarcely 
doubt  that  their  very  active  properties  are  due  to  Daturine,  for  tl 
paration  of  which  the  former  would  probably  be  the  best  source. 

Uses — The  seeds  in  the  form  of  tincture  or  extract  have  be 
ployed  in  India  as  a  sedative  and  narcotic,  and  the  fresh  leaves,  ■ 
and  made  into  a  poultice  with  flour,  as  an  anodyne  application. 


FOLIA    HYOSCYAMI. 

Henbane  Leaves;  F.  Fad  lies  de  Jusquitnne  ;  G.  Bllscjikrau 

Botanical  Origin— Hijosci/amiis  niger  L.,  a  coarse,  erect  hei 
soft,  viscid,  hairy  foliage  of  unpleasant  odour,    pale  yellowish 
elegantly  marked  with  purple  veins,  and  5-toothed  bottle-shapei 
It  is   found  throughout  Europe  from   Portugal  and  (Jreeoo  lo 
Norway    and    Finland,    in    Egypt,  Asia  Minor,  the    Cauca^u*. 
Siberia  and  Xorthern  India.     As  a  weed  of  cultivation,  it  no\i 
also  in  North  America  ^  and  Brazil.     In  Britain,  it  occurs  wiM 
in  waste  places  near  Iniildini^s  ;  and  is  cultivated  for  medicinal  us 

Henbane  exists  under  two  varieties,  known  as  annual  and  ^ 
but  scarcely  presenting  any  other  distinctive  character. 

Biennial  Henbane  {Hj/o.^rt/annfS  niger  var.  a.  biennis)  i.s  most  es 
for   pharmaceutical  preparations.     It  is  raised  by  seed,  the  pla 
ducing  the  first  year,  only  a  rosette  of  luxuriant  stalked  leave? 
more  inches  in  length.     In  the  second,  it  throws  up  a  flower 
2  to  ?»  feet  in  height,  and  the  whole  plant  dies  as  the  fruit  matuix 

Annual  Henbane  (H.  niger  var.  S  annua,  vel   agrrsfis)  is  a 
plant,  coming  to  perf(».ction  in  a  single  season.     It  is  the  usual  wil 
but  it  is  also  grown  by  tlie  herbalists.- 

'  It   had   become   naturalized    in    X<»rtli  plants  "sprung  up  since  the  Enpi>' 

America  prior  to  167*2,  as  we  find  it  nun-  and  ke]>t  cattle  in  New  Enplau-l" 

tioned   by  Josselyn    in  his  Xnc  England's  *  Pharm.  Jimnu  i.  (1S60)  411. 
Earities  discovered  (Loud.  1672)  among  the 
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r — Hyoscyamus,  under  whicli  name  it  is  probable  the  nearly 
ed  South  European  species,  H.  nlbus  L,  was  generally  intended,  was 
Ucinal  among  the  ancients,  and  particularly  commended  by  Pios- 
dcs. 

In  Europe,  henbane  has  l)een  employed  from  remote  times.  Ptene- 
iis  Crispus,  archbishop  of  Milan,  in  a  work  written  shortly  before 
,681.  notices  it  under  the  name  of  HyoRcyamus  and  Si/mphoniaca} 
the  10th  century,  its  virtues  were  particularly  reconled  by  Macer 
ridns  *  who  called  it  JiisfpiiamuA. 

Frequent  mention  is  made  of  it  in  the  Anglo-Saxon  works  on  medicine 
be  11th  century.*  in  which  it  is  called  Henbell,  and  sometimes  Iklene^ 
latter  word  perhaps  traceable  in  ffiXivovyrla,  which  Dioscorides* 
s  as  the  (lallic  designation  of  the  plant. 

rhe  word  Hmnebone,  with  the  Latin  and  French  synonyms  Jusqui- 
iM  and  ChrnilU^  occurs  in  a  vocabulary  of  the  13th  century;  and 
Mihme  in  a  Latin  and  English  vocabulary  of  the  15th  century.*  In 
Arhoiat/re,  a  printed  French  herbal  of  the  15th  centur}',*  we  find 
dant  described  VLsHanibane  or  Hanehane  with  the  following  explana- 
A — '*  Elle  est  aultrement  appeler  cassilago  et  aultrement  simphoniaca. 
lemence  prpprement  a  nom  jusqniame  ou  hanebane,  et  heri)e  a  nom 
Uaji^o.  .  ."  Both  Hyoscyamvs  and  Jusquiamus  are  from  the  Greek 
Mva^^^  i.e.  Hog-bean. 

Cbough  a  remedy  undeniably  {)otent,  henbane  in  the  first  half  of  the 
century  had  fallen  into  disuse.  It  was  omitted  from  the  I-ondon 
macopoeiiis  of  174G  and  1788,  and  restored  only  in  1809.  Its 
itrodiiction  into  medicine  was  chiefly  due  to  the  experiments  and 
DiiDendations  of  Sturck.^ 

Deacription — The  stems  of  henbane,  whether  of  the  annual  or 
QJal  form,  are  clothed  with  soft,  viscid,  luiiiy  leaves,  of  which  the 
jr  constitute  the  large,  sessile,  coarsely-toothed  bmcts  of  the  unilateral 
er-spike.  The  middle  leaves  are  more  toothed  and  subamplexicaul. 
lower  leaves  are  stalked,  ovate-oblong,  coarsely  dentate,  and  of  large 
The  stems,  leaves,  and  calyces  of  henbane  are  thickly  Ix^set  with 
,  soft,  jointetl  hairs  ;  the  last  joint  of  many  of  these  hairs  exudes  a 
d  fiul  stance  occasioning  the  fresh  plant  to  feel  clammy  to  the  touch. 
be  cultivated  plant,  the  hairiness  diminishes. 

ifler  dr>'ing,  the  broad  light -coloured  midrib  becomes  very  con- 
loos,  while  the  rest  of  the  leaf  shrinks  much  and  ac<|uires  a  greyish 
1  hue.  The  drug  derived  from  the  flowering  ]>lant  as  found  in 
nerce.  is  usually  much  broken.  The  fo'tid,  narcotic  odour  of  the 
>  leaves  is  greatly  diminished  by  dr}'ing.  Tlie  fresh  plant  has  but 
taste. 

)rie<l  henbane  is  sold  under  three  forms,  wliich  are  not  however 
rally  distinguished  by  dniggist.s.  These  are  I.  Annual  jihnt,  foliage 
jreen  tops.  2.  AVnwiV?/ /?//??//,  leaves  of  the  first  year.  \\.  Biennial 
\  foliage  and  green  tops.     The  third  form  is  always  regard«*d  as  the 

d«  R*»ari,  Coilrctio  Saifriu'f/i/in^   X*-  *  Lih.  iv.  p.  69.  (eil.  Snn»ntel». 

>   t'lrthHM  HrrharuM^  ^\Uk\  h\' i\\^\\X'  141.  26ri. 

4p«i-  lt»3-.  10!*.                          '  *  Sf-c  i».  1U«».  mil.- I*.  iiImi  HiuiK-t,  .'hnut 

rrkdtf^t^M^  ^-  of  Eari^  Enyfnnd,  iii.  */»/  Lihrairr,  \.  (iHtiu)  877. 

513.  "  Ser  p.  4i:i.  n«.ti'  t». 
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b^st,  but  no  attempt  has  been  made  to  determine  with  accanc; 
relative  merits  of  the  three  sorts. 

Chemical  Composition — Hyoscyamine,  the  most  important  i 
the  constituents  of  henbane,  was  obtained  in  an  impure  state  by  ( 
and  Hesse  in  1833.  Hohn  in  1871  first  isolated  it  from  the  seeds,* 
are  far  richer  in  it  than  the  leaves.*  The  seeds  are  deprived  < 
fatty  oil  (26  per  cent.)  and  treated  with  spirit  of  wine  containin 
phuric  acid,  which  takes  out  the  hyoscyamine  in  the  form  of  sid 
The  alcohol  is  then  evaporated  and  tannic  acid  added ;  the  pied 
thus  obtained  is  mixed  with  lime  and  exhausted  with  alcohol 
hyoscyamine  is  again  converted  into  a  sulphate,  the  aqueous  solnt 
which  is  then  precipitated  with  carbonate  of  sodium,  and  the  al 
dissolved  by  means  of  ether.  After  the  evaporation  of  the  ether, 
cyamine  remains  as  an  oily  liquid  which  after  some  time  concret 
wart-like  tufted  crystals,  soluble  in  benzol,  chloroform,  ether,  i 
as  in  water.  Hohn  and  Seichardt  assign  to  hyoscyamine  the  fc 
C^H«5N0«.    The  seeds  yield  of  it  only  005  per  cent. 

Hyoscyamine  is  easily  decomposed  by  caustic  alkalis.  By 
with  baryta  in  aqueous  solution,  it  is  split  into  Hyoscine,  (?R^ 
Hyosdnic  Acid,  C®H*®0*.  The  former  is  a  volatile  alkaloid ;  hj 
acid,  a  crystallizable  substance  having  an  odour  resembling  that 
pyreumatic  benzoic  acid.^ 

Attfield  '  has  pointed  out,  that  extract  of  henbane  is  rich  in 
of  potassium  and  other  inorganic  salts.  In  the  leaves,  the  an 
nitrate  is,  according  to  Thorey,*  largest  before  flowering,  and  tl 
observation  applies  to  hyoscyamine. 

Uses — Henbane  in  the  form  of  tincture  or  extract  is  admi 
as  a  sedative,  anodyne  or  hypnotic.  The  impropriety  of  givii 
Of  injunction  with  free  potash  or  soda  which  render  it  perfectl 
lias  been  demonstrated  by  the  experiments  of  Garrod.*  Hyosc 
like  atropine,  powerfully  dilates  the  pupil  of  the  eye. 

Substitutes — Hyoscyaimis  alhus  L.,  a  more  slender  plant 
nicfer  L,  ^vith  stalked  leaves  and  bracts,  a  native  of  the  Medit< 
region,  is  sometimes  used  in  the  south  of  Europe  as  medicinal  1 
H.  insanv.s  Stocks,  a  plant  of  Beluchistan,  is  mentioned  in  the  1 
rnpceia  of  India  as  of  considerable  virulence,  and  sometimes 
smoking- 

FOLIA  TABACI. 

Herba  Nicotianm ;  Tobacco ;  F.  Tabac ;  G.    TahakhldtUr. 

Botanical  Origin — Nicotinna  Tabacum  L — The  common 
plant  is  a  native  of  the  New  World,  though  not  now  known  ij 

»  From  the  fxperinients  of  Schoonbroodt  the  above  substances    as   prwtrr 

(1868),  thrr*  is  reason  to  believe  that  the  said  chemists. — F.  A.  F.,  Jiiir  IS! 

active    principle  of  henbane    ran    be   moic  •**  Phann.  Joum.  iii.  (1S62^  447. 

ea^tily  extraeted  from   the   />.»/i  than  from  *  diggers  and    Htisemnnn,  /j' 

the  d^ird  [dant.  1869.  5^. 

'  1  have  liad  the  opportunitv  of  examining  ^  Pho^n.  Joftrn   xvii    (InS^.  4 

(18519)  174. 
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\  cultivation  is  carried  on  in  most  tomperate  and  sub-tropical 

ry — It  is  stated  by  Von  Xfartius  ^  that  the  practice  of  smoking 
la  been  widely  diffused  from  time  immemorial  among  the  natives 
America,  as  well  as  among  the  inhabitants  of  the  valley  of  the 
4  as  far  north  as  the  plant  can  be  cultivated, 
paniards  became  acquainted  with  tobacco  when  they  landed  in 
492,  and  on  their  return  introduced  it  into  Europe  for  the  sake 
licinal  properties.  The  custom  of  inhaling  the  smoke  of  the 
learnt  from  the  Indians,  and  by  the  end  of  the  16th  century 
le  generally  known  throughout  Spain  and  Portugal,  whence  it 
o  the  rest  of  Europe,  and  into  Turkey,  Egypt,  and  India,  not- 
ing that  it  was  opposed  by  the  severest  enactments  botli  of 
and  Mahommedan  governments.  It  is  commonly  believed 
ractice  of  smoking  tobacco  was  much  promoted  in  England,  as 
the  north  of  Euroj^e  generally,  by  the  example  of  Sir  Walter 
id  his  companions. 

X)  was  introduced  into  China,  probably  by  way  of  Japan  or 
aring  the  16th  or  17th  century,  but  its  use  was  prohibited  by 
rors  both  of  the  Ming  and  Tsing  dynasties.  It  is  now  culti- 
aost  of  the  provinces,  and  is  universally  employed.* 
rst  tolerably  exact  description  of  the  tobacco  plant  is  that  given 
lo  Fernandez  de  Oviedo  y  Vald^s,  governor  of  St.  Domingo,  in 
Ha  fftntral  de  las  Induts,^  printed  at  Seville  in  1535.     In  this 

plant  is  said  to  be  smoked  through  a  branched  tube  of  the 
:he  letter  Y,  which  the  natives  call  Tabaco. 
B  not  until  the  middle  of  this  centurj'  that  growing  tobacco 
in  Europe, — first  at  Lisbon,  whence  the  French  ambassador, 
it,  sent  seeds  to  France  in  1560  as  those  of  a  valuable  medicinal 
ich  was  even  then  diffused  throughout  Portugal^ 
■des  *  writing  in  1571,  speaks  of  tobacco  as  brought  to  Spain  a  few 
riously,  and  valued  for  its  beauty  and  for  its  medicinal  virtues. 
\eT  he  gives  a  long  account,  noticing  also  the  methods  of  smoking 
ing  the  herb,  prevalent  among  the  Indians.  He  also  supplies  a 
Klcut  representing  the  plant,  which  he  states  to  have  white 
d  in  the  centre. 

?s  Gohory  •  who  cultivated  the  plant  in  Paris  at  least  as  early 
lescribes  its  flowers  as  shaded  with  red,  and  enumerates  various 
preparations  made  from  it. 

»  Maison  Bustiq^if  of  Charles  Estienne,  edition  of  158H,  the 
res  a  "Discours  sur  la  Nicotians  ou  Pctum  masclf,*'  in  which  he 

the  plant  the  6rst  place  among  medicinal  herbs,  on  account  of 
J*  and  almost  divine  virtues. 


Etknogrnphir  unti  Sprachen-  •  S^<pinda  parte  dfl  Ubrt*  de  lot  mm#  qvs 

inas^  zumal  Brtuifiens^  i.  (1«67)  *r  tmen  de  nuesiraa  Indiat  om'denfaies^  qu4 

sirrrn  al  turn  de  medirinn.     \)%%  9*  tmta  i\e\ 

n  ffvmg  Kon(f  XofeA  and  Qiterien,  Tahaco  .  .  .  ,  S«riUa,  1571.  3. 

F.    P.   8iiiiili,  ^fn}.    Med.  and  •  InMniciicm  mr  FKerhe  Prtum    ditU   cm 

'  t'kina^  1871.  219.  Fmnee  rherbe  de  fa  Rtwne  tm  M*di^^ 

.  tl.  rarin,   157-2. 
hrimvr  de  la  JaHifue  Fran^tyse, 

E    K    2 
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The  cultivation  of  tobacco  in  England,  except  on  a  very  small  Mk 
in  a  physic  garden,  has  been  prohibited  by  law  ^  since  1660. 

Description — Amongst  the  various  species  of  Nicotiana  cnlthital 
for  the  manufacturing  of  smoking  tobacco  and  snuff,  JV.  TabacKmii\f\ 
far  the  most  frequent,  and  is  almost  the  only  one  named  in  the  pbai»| 
copceias  as  medicinal  Its  simple  stem,  bearing  at  the  summit  a 
of  tubular  pink  flowers,  and  growing  to  the  height  of  a  man.  has 
lanceolate,  simple  leaves,  with  the  margin  entire.  The  lower 
more  broadly  lanceolate  and  about  2  feet  long  by  6  inches  wide, 
shortly  stalked  The  stem-leaves  are  semi-amplexicaul,  and  decnnofti 
the  base.  Cultivation  sometimes  produces  cordate-ovate  forms  of  kit  ( 
a  margin  more  or  less  uneven,  or  nearly  revolute. 

AU  the  herbaceous  parts  of  the  plant  are  clothed  with  long 
hairs,  made  up  of  broad,  ribbon-like,  striated  cells,  the  points  of 
exude  a  glutinous  liquid.     Small  sessile  glands  are  situated  here 
there  on  the  surface  of  the  leaf.    The  lateral  veins  proceed  from 
thick  midrib  in  straight  lines,  at  angles  of  40"*  to  75**,  gently 
upwards  only  near  the  edge.      In  drying,  the  leaves  become 
and  as  thin  as  paper,  and  always  acquire  a  brown  colour.    Evenbf^ 
most  careful  treatment  of  a  single  leaf,  it  is  not  possible  to  preserte^ 
green  hue. 

The  smell  of  the  fresh  plant  is  narcotic ;  its  taste  bitter  and  nil 
The  characteristic  odour  of  dried  tobacco  is  developed  during  the 
of  curiniz. 

Chemical    Composition — The   active  principle   of    tobacco, 
isolated  in  1828  by  Posselt  and  Reimann,  is  a  volatile  alkaloid  le 
Xirnfinc,  C^"H^*N^     It  is  easily  extracted  from  tobacco  by  means 
jilcoliol  or  water,  as  a  malate,  from  which  the  alkaloid  can  be  seps 
by  shaking  it  with  caustic  lye  and  ether.     The  ether  is  then  ex]M?lleJ 
\vjirming  the  liquid,  which  finally  has  to  be  mixed  with  slaked  Iiir.e 
(lisrillod  in  a  stream  of  hydrogen,  when  the  nicotine  begins  to  come 
at  nl)Out  200  ■  C. 

Xicotine  is  a  colourless  oily  liquid,  of  sp.  gr.  1*027  at  \Ti  C. ;  it 
at  2T>iy  C,  and  does  not  concrete  even  at  — 1(F  C  It  has  a  sti 
alkaline  reaction,  an  unpleasant  odour,  and  a  burning  taste.  It  qi 
assiinios  a  brown  colour  on  exposure  to  air  and  light ;  and  appears 
to  undergo  an  alteration  by  repeated  distillation  in  an  atmosj 
(h'prived  of  oxygen.  Nicotine  dissolve,:^  in  water,  but  separates 
adilitioii  of  caustic  potash.  Most  salts  of  nicotine  crystallize 
(lifliculty ;  its  hydrochlorate  forms  with  chloride  of  zinc  a  oomj 
obtainable  in  crystals  of  considerable  size.  Nicotine  is  the  hi 
]ioisonous  principle  of  tobacco ;  it  occurs  in  the  dried  leaves  to 
extent  of  about  (i  per  cent.,  but  is  subject  to  great  variation.  It  has 
been  met  with  in  tobacco-smoke  by  Vohl  and  Eulenl)erg  (ISTl..  the 
other  chemists  assert  its  occurrence.  The  vapours  were  found  ly 
former,  to  contain  numerous  basic  substances  of  the  picolinic  serirs, 
ceded  to  caustic  potash,  hydrocyanic  acid,  sulphuretted  hvdroijen,  5ei 
volatile  fatty  attids,  ])henol  and  creasote.     There  was  further  obst^rrrfi 


*  1*2  Car.    II.   «••   :'•!  ;  \h  Car.    II.   •■.   7.--         t(»lni<'co,  s«-f  Ti«'*ieinaim.  'rr A*A.Vi  •  «?" 
For  lurtlu'r  iiifoniiiii'in    on  the  history  of       Iniks^  Fi-Hiiklurt,  l^r*!. 
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imperfect  combustion  of  tobacco,  the  formation  of  laminie  fusible  at 
C.  and  having  the  composition  C^^IP^ 

Tobacco  leaves,  whether  fresh  or  dried,  yield  when  distilled  with 
cr,  a  turbid  distillate  in  which,  as  observed  by  Henubi$tadt  in  182.S, 
pe  are  formed  after  some  days,  crystals  of  Nicotianin  or  ToImuco  Cam- 
r.  According  to  J.  A.  Barrel,  nicotianin  contains  7*12  jMjr  cent  of  nitro- 
(1).  By  submitting  4  kilogi-amnies  of  good  tobacco  of  the  previous  year 
ItftiUation  witli  much  water,  we  obtained  nicotianin,  floating  on  the 
ace  of  the  distillate,  in  the  fonn  of  minute  acicular  crystals,  which 
found  to  be  devoid  of  action  on  polarized  light.  The  ciystals  have 
peculiar  taste,  at  least  in  the  small  quantity  we  tried ;  tliey  have  a 
icco-like  smell,  perliaps  simply  due  to  the  water  adhering  to  them. 
en  an  attempt  was  made  to  separate  them  by  a  filter,  they  entirely 
i|ipeared,  being  probably  dissolved  by  an  accompanying  trace  of 
Blial  oil.  The  clear  water  showed  an  alkaline  reacticm  partly  due  to 
tine ;  this  was  proved  by  adding  a  solution  of  tannic  acid,  which 
ied  a  well-marked  turbidit'\ 

Among  the  ordinary  constituents  of  leaves,  tobacco  contains  albumin, 
li  and  gum.  In  smoking,  these  substances  as  well  as  the  cellulose  of 
I  thick  midrib,  would  yield  products  not  agreeable  to  the  consumer, 
i  manufacturer  therefore  discards  the  midrib,  and  endeavours  by 
fler  preparation  to  ensure  at  least  the  partial  destruction  of  these 
lidcome  constituents,  as  well  as  the  formation  of  certain  proilucts  of 
feentation  (ferment-oils),  which  may  perhaps  contribute  to  the  aroma 
tobacco,  especially  when  saccharine  substances,  liquorice,  or  alcohol. 
padded  in  the  maceration  to  which  tobacco  is  subjected. 
Tobacco  leaves  are  remarkably  rich  in  inorganic  constituents,  the  pro- 
varying  from  16  to  27  per  cent  According  to  Ik)ussingault,  tiiey 
when  dry  about  1  per  cent  of  phosphoric  acid,  and  from  3  to  5 
cent  of  potash,  together  with  2^  to  i\  per  cent  of  nitrogen  partly  in 
farm  of  nitrate,  so  that  to  enable  tlie  tobacco  plant  to  flourish,  it 

have  a  rich  soil  or  continual  manuring. 
The  lime  amounting  to  between  a  quarter  and  a  half  of  the  entire 

ty  of  ash,  is  in  the  leaf  combined  with  organic  acids,  especially  malic, 
also  citric.    The  proportion  of  potash  varies  greatly,  but  may 

t  to  about  30  per  cent  of  the  ask 

imerce — ^There  were  imported  into  the  United  Kingdom  in  the 
1872.  45,549,700  tb.  of  Unmanufactured  Tol^acco,  rather  more  than 
of  which  was  derived  from  the  United  States  of  America.  The 
Talue  of  the  commodity  thus  imported  was  £1,5()3,882 ;  and  the 
levied  upon  the  quantity  retained  for  home  consumption,  amounted 

t,037. 

B  —  Tobacco  has  some  reputation   in   the  removal  of  alvine 
ions,    but    it    is  a  medicine  of  great  potency   and    is    very 
^  naed. 

lobstitutes — Of  the  other  species  of  Xicotiana  cultivated  as  Tobacro, 
*msiica  L.  is  probably  the  most  extensively  grown.  It  is  ea.<ily 
ogaiiihed  by  its  greenish  yellow  flowers,  and  its  stalked  ovate 
la.  In  spite  of  their  coarser  texture,  the  leaves  dry  more  easily  tlian 
f  of  If-  jabacum^  and  with  some  care  may  even  be  made  to  retain 
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their  green  colour.     N,  nistica  furnishes  East  Indian  Tobaeeo,  also  Ai 
kinds  known  as  Latakia  and  Turkish  Tobacco. 

N,  Fersica  Lindl.  yields  the  tobacco  of  Shiraz.  N.  quairiM 
Pursh,  N.  multivalvis  Lindl.  and  N.  repanda  Willi  are  also  cultiiitrij 
plants,  the  last  named,  a  plant  of  Havana^  being  used  in  ihemin-| 
facture  of  a  much  valued  kind  of  cigar. 


SCROPHULARIACEiE. 


FOLIA  DIGITALIS- 

Foxglove  Leaves ;  F.  Feuilles  de  DigitaU;  G.  FingerhuMdUir. 

Botanical  Origin — Digitalis  purpurea  L,  an  el^ant  and 
plant,  common  throughout  the  greater  part  of  Europe,  but  pi 
siliceous  soils  and  generally  absent  from  limestone  districts.    It  is 
on  the  edges  of  woods  and  thickets,  on  bushy  ground  and  coi 
becoming  a  mountain  plant  in  the  warm  parts  of  Europe.    It  oocui 
Central  and  Southern  Spain,  Northern  Italy,  France,  Grermany,the^ 
Isles  and  Southern  Sweden,  and  in  Norway  as  far  as  62**  N.  lat;  'i\ 
however  very  unequally  distributed,  and  is  altogether  wanting  iai 
Swiss  Alps  and  the  Jura.^    As  a  garden  plant  it  is  well  known. 

History — We  are  acquainted  with  no  very  ancient  accoonti  tf I 
use  of  foxglove  in  medicine.  Fuchs  *  and  Tragus  '  about  the  middlej 
the  16th  century  figured  the  plant ;  the  former  gave  it  the  name 
remarking  that  up  to  the  time  at  which  he  wrote,  there  was  none  fori 
plant  in  either  Greek  or  Latin.  At  that  period  it  was  regarded 
violent  medicine.  It  had  a  place  in  the  London  Pharmacopceia  of  U 
and  in  several  subsequent  editions.  The  investigation  of  its  thera[ 
powers  (177G-9)  and  its  introduction  into  modern  practice  are  cl 
due  to  Withering,  a  well-known  English  botanist  and  physician.* 

Tlie  word  fojf/love  is  said  to  be  derived  from  the  Anglo-Saxon  i 
t/lcuy,  i.e.  fox-nt,usic,  in  allusion  to  an  ancient  musical  instrument  consis 
of  bells  liung  on  an  arched  support.^ 

Description — Foxglove  is  a  biennial  or  perennial,  the  leave?  of  i 
ought  to  be  taken  from  the  plant  while  in  full  Mower.     The  lower 
are  ovate  with  the  lamina  running  down  into  a  long  stalk  ;  thoae  ofl 
stem  become  gradually  narrower,  passing  into  ovate-lanceolate  vii' 
short  broadly- winged  stalk,  or  are  sessile.     All  have  the  maigin  ci 
crenate-dentate,  or  sub-serrate,  are  more  or  less  softly  pubescent  or: 
glabrous  on  the  upper  side,  much  paler  and  densely  pubescent  on 
under,  which  is  marked  with  a  prominent  network  of  veins.    The 
cipal  veins  diverge  at  a  very  acute  angle  from  the  midrib,  which  is 
and  fleshy.     The  lower  leaves  are  often  a  foot  or  more  long,  by  5 
inches  broad  ;  those  of  the  stem  are  smaller. 


»  Dr.  K.  O.  Cunningham  found  (186^) 
Difjitalis  purpurea  completely  uaturalizA(l 
about  San  (Jarlos  in  the  Island  of  Chiloe  in 
Southern  Chili. 

«  De  Hist.  Stirpiu>n,  1542.  892. 


*  De   Stirpium  .    .    .  no:nfHfi^Uunk\ 
1552— **Campanula  stfli>istru  ieu  ln^ 

*  Withering  (William),   Jcfuui/ 
Foxglove^  Birminglutm,  17S5.  8\ 

*  Prior.  Pufnilar  Xames  of  Brituk 
ed.  2.  1870.  84. 
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1  magnified,  the  tip  of  each  crenature  or  serrature  of  the  leaf,  » 
be  provided  with  a  small,  shining,  wart-like  gland  The  hairs 
^er  surface  are  simple,  and  composed  of  jointed  cells  which  flatten 

;  those  of  the  upper  surface  are  shorter, 
"eparing  foxglove  for  medicinal  use,  it  is  the  custom  of  some 

to  remove  the  whole  of  the  petiole  and  the  thicker  part  of  the 
staining  only  the  thin  lamina,  which  is  dried  with  a  gentle  heat.^ 

leaf  has  when  bruised  an  unpleasant  herbaceous  smell,  which 
\  becomes  agreeable  and  tea-like.  The  dried  leaf  has  a  verj 
te. 

lical  Composition — Since  the  beginning  of  the  present  cen- 
ierous  attempts  have  been  made  to  prepare  the  active  principle 
re,  and  the  name  Digitalin  has  been  successively  bestowed  on 
fTerent  substances. 

g  the  investigators  engaged  in  these  researches,  we  may  espe- 
ut  out  Walz  (1846-1858),  Kosmann  (1845-46,  1860),  HomoUe 
Ih  Qu^venne  (1845-61),  and  0.  A.  Nativelle  (1872). 
Digitalin  of  Walz,  first  called  Digitasolin,  has  the  formula 
It  is  amorphous,  sparingly  soluble  in  cold,  more  readily  in 
,  and  easUy  dissolved  by  alcohol.     By  dilute  acids  it  is  resolved 
',  DigHaliretin  and  Paradigitaletin^  the  last  two  amorphous. 
Hgiicdin  of  Kosmann  is  described  as  being  in  crystalline  scales, 
soluble  in  water,  freely  in  alcohol,  not  in  ether. 
igitalin  of  HomolU  {Digitaline  of  HomolU  and  Quh>enne)  which 
opted  in  the  British  Phamiacopona,  as  well  as  in  the  French 
described  by  Gmelin  as  a  colourless  substance  in  "  warty 
fine  scales "  ("  porous  mammillated  masses  or  small  scales  '* 
harm.) — inodorous,  extremely  bitter,  dis.solving  easily  in  spirit 
ery  slightly  soluble  in  water  or  ether ;  soluble  in  acids,  but  not 
rith  them   neutral  compounds.     Its  solution  in  hydrochloric 
■St  pale  yellow,  rapidly  becomes  green.     This  substance  is  not 
ded  by  chemists  as  of  perfectly  definite  composition. 
Tiffitalin  of   Nativelle — The   researches   on   digitalis   of  this 
for  which  the  Orfila  prize  of  6000  francs  was  awarded  in 
re   resulted   in    the   extraction    of   a  crystallized   digitalin, 
;  active  medicinal  properties.     It  may  be  obtained   by  the 
process : — 

aves  previously  exhausted  by  water,  are  extracted  by  means 
,  sp.  gr.  '930.  The  tincture  is  concentrated  until  its  weight  is 
bat  of  the  leaves  used,  and  then  diluted  by  adding  thrice  its 
water.  A  pitch-like  deposit  is  then  formed ;  digitaUin  and 
tances  remaining  in  solution.  The  deposit  dried  on  blotting 
oiled  with  double  its  weight  of  alcohol,  sp.  gr.  '907 ;  on  cooling, 
e  slowly  deposited  during  some  daya  They  should  be  washed 
le  diluted  alcohol  (-958)  and  dried :  to  purify  them,  they  should 
K^rystallized  from  chloroform,  and  subsequently  from  boiling 
.  gr.  '828,  some  charcoal  being  used  at  the  same  time.  Digi- 
UA  obtained  in  colourless  needle-shaped  crystals.     It  assumes  an 

liod  of  preptfing  th«  leaf  wu      uuticuUr  dinctiuaa  an  giTen  in  Um  Britiak 
tilt   London  PhannicopsU  of      rbarmacopnia. 
bid  long  been   in  use.     No 
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intense  emerald  green  colour  when  moistened  with  hydrochloric  idd, 
and  has  an  extremely  bitter  taste.  On  the  animal  economy,  it  disphji 
all  the  peculiar  effects  of  digitalis,  the  dose  of  a  milligramme  tak^  by 
an  adult  person  once  or  twice  a  day  occasioning  somewhat  alaimiig 
symptoms,  but  smaller  doses  exhibiting  the  sedative  power  of  the  heib. 

Lastly,  we  may  mention  a  Digitalin  prepared  from  the  ink  4. 
Digitalis  hy  Prof.  Delffs  of  Heidelberg,  to  whom  we  are  indebted  fori 
specimen.  It  is  a  neutral,  colourless,  crystalline,  substance,  rcidDf 
soluble  in  alcohol,  ether,  or  chloroform ;  not  coloured  by  concentitM 
mineral  acids,  or  by  bromine.  Prof.  Delffs  finds  it  to  be  a  ghooaidi^ 
having  the  composition  C"H^Ol 

What  relation  these  substances  bearing  the  name  of  ZXyiteituhiTi 
to  one  another,  is  a  question  that  must  be  left  for  further  investigatiai 
Another  body  occurring  in  foxglove  is  the  crystallizable  sugar  ciM 
Inosite,  which  was  detected  by  Marm(5  in  the  leaves,  as  well  as  in  tlm 
of  dandelion  (p.  358). 

Uses — Foxglove  is  a  very  potent  drug,  having  the  effect  of  lediidif 
the  frequency  and  force  of  the  heart's  action,  and  hence  is  given kj 
special  cases  as  a  sedative  ;  it  is  also  employed  as  a  diuretic. 

Adulteration — The  dried  leaves  of  some  other  plants  have  on] 
sionally  been  supplied  for  those  of  foxglove.  Such  are  the  leti 
of  VerbascvMy  which  are  easily  recognized  by  their  thick  coat  of  bi 
stellate  hairs ;  of  Inula  Conyza  DC.  and  /.  Helenivm  L.,  which  havefl!] 
margin  almost  entire,  and  in  the  latter  plant,  the  veins  diverging  nei^ 
at  a  right  angle  from  the  midrib  ;  in  both  plants  the  under  side  of  tlil 
leaf  is  less  strongly  reticulated  than  in  foxglove.  But  to  avoid  il 
chance  of  mistake,  it  is  desirable  that  druggists  should  purchase  tbe 
fresh  flowering  plant,  which  cannot  be  confounded  with  any  other.  a:l 
strip  and  dry  the  leaves  for  tliemselves. 


ACANTHACE^E. 


HERBA  ANDROGRAPHIDIS. 

Kariijdt  or  Ore  gat. 

Botanical   Origin — Andrographis'^  paniculata  Xees  ab  R  ^Juititiil 
Burm.),  an  annual  herb,  1   to  2  feet  high,  common  throughout  Inc 
growing  under  the  sliade  of  trees.     It  is  found  likewise  in  Ceylon  i 
Java,  and  has  b«^en  introduced  into  the  West  Indies.     In  some  districttj 
of  India  it  is  cultivated. 

History — It  is  probable  that  in  ancient  Hindu  medicine,  this  pbfll 
was  administered  indiscriminately  with  chiretta,  which  with  sevenlj 
other  species  of  Ophdia,  is  known  in  India  by  nearly  the  same  vemaci 
names.  Ainslie  asserts  tliat  it  wjis  a  component  of  a  famous  bir-tfl 
tincture  called  by  the  Portuguese  of  India  Droga.  amara  ;  but  on  c** 
suiting  tlie  authority  lie  quotes  ^  we  find  that  the  bitter  employed  i», 
that   medicine  was   cahimha.     Androaraphis  is   known    in   Beni^i!  • 


*  Androf/raphi.^  from  dyijp  and  7pa02r,  in 
allusicm  to  tlie  brush-like  anther  and  fila- 
ment. 


'  Paolino  da  San  Bartolomeo,  I'war^i 
thrEnst  Indies  (1776-1789).  trtnsUtfi  i«« 
the  German,  I^nd.  1800.  pp.  14.  4'#. 
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to,  literally  king  of  bitters,  a  title  of  which  it  has  been  thought  so 
irving,  that  it  has  been  admitted  to  a  place  in  the  Pharmaeopasia 

icription — The  straight,  knotty,  branched  stems  are  obtusely 
ignlar,  about  }  of  an  inch  thick  at  the  base,  of  a  dark  green 
ind  longitudinally  furrowed.  The  leaves  are  opposite,  petiolate, 
ite,  entire,  the  largest  ^  an  inch  or  more  wide  and  3  inches  long, 
pper  surface  is  dark  green,  the  under  somewhat  lighter,  and  as 
ider  a  lens  finely  granular.  The  leaves  are  very  thin,  brittle,  and 
)  stems,  entirely  glabrous. 

iie  well-dried  specimen  before  us,  for  which  we  are  indebted  to 
Bidie  of  Madras,  flowers  are  wanting  and  only  a  few  roots  are 
The  latter  are  tapering  and  simple,  emitting  numerous  thin 
f  greyish  externally,  woody  and  whitish  within.  The  plant  is 
OS  and  has  a  ]>ersistent  pure  bitter  taste. 

finical  Composition — The  aqueous  infusion  of  the  herb  exhibits 
.  acid  reaction,  and  has  an  intensely  bitter  taste,  which  appears 
U)  indifferent,  non-basic  principle,  for  the  asual  reagents  do  not 
^  the  presence  of  an  alkaloid.  Tannic  acid  on  the  other  hand 
»  an  abundant  precipitate,  a  compound  of  itself  with  the  bitter 
le.  The  infusion  is  but  little  altered  by  the  salts  of  iron ;  it 
B  a  considerable  quantity  of  chloride  of  sodium. 

t9 — Employed  as  a  pure  bitter  tonic  like  quassia,  gentian,  or 
.  with  the  last  of  which  it  is  sometimes  confounded. 


SESAME.^. 
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OiV.  Gingeli,  Gifu/ili  or  JinjUi  Oil,  Til  or  Ted  Oil,  Benni  OU; 
F.  Huile  de  S^me ;  G.  Semmol. 

Anical  Origin — Sesamum  indicum  DC,  an  erect,  pubescent, 
herb,  2  to  4  feet  high,  indigenous  to  India,  but  propagated  by 

ion  throughout  the  warmer  regions  of  the  globe.     In  Europe, 

m  is  only  grown  in  some  districts  of  Turkey  and  Greece,  and  on 
scale  in  Sicily  and  in  the  islands  of  Malta  and  Gozo.     It  does 

ceed  well  even  in  the  South  of  France. 

ttory — Sesame  is  a  plant  which  we  find  on  the  authority  of  the 
Dcient  documents  of  Sanskrit,  Greek,  and  Koman  literature,  has 
■ed  by  mankind  for  the  sake  of  its  oily  seeds  from  the  earliest 

In  the  days  of  Pliny,  the  oil  was  an  export  from  Sind  to  Europe 

of  the  Red  Sea,  precisely  as  the  seeds  are  at  the  present  day. 
ring  the  middle  ages   the   plant,   then   known   as   Sustnian  or 
t,  was  cultivated  in  Cyprus,  Eg)'pt  and  Sicily.     In  later  times, 

oil  gave  way  to  that  of  olives,  yet  at  present  it  is  an  article 
if  not  so  renowned,  is  at  least  of  far  greater  consumption. 

word  Sesam4  is  derived  from  Simsim,  the  Arabic  name  of  the 
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plant.     The  Indian  languages  have  their  own  t«rms  for  it,  the  Hi 
stani  Til,  from  the  Sanskrit  Tilaha,  being  one  of  the  best  known.^ 

Production — The  plant  comes  to  perfection  within  3  or  4  ma 
its  capsule  contains  numerous  flat  seeds,  which  are  about  ^  of  an 
long  by  ^  thick,  and  weigh  on  an  average  ^  of  a  grain.  To  o 
them,  the  plant  when  mature  is  cut  down,  and  stacked  in  heaps 
few  days,  after  which  it  is  exposed  to  the  sun  during  the  di] 
collected  again  into  heaps  at  night.  By  this  process  the  cq 
gradually  ripen  and  burst,  and  the  seeds  fall  out* 

The  plant  is  found  in  several  varieties  affording  respectively  i 
yellowish,  reddish,  brown  or  black  seeds.  The  dark  seeds  maybede| 
of  a  part  of  their  colouring  matter  by  washing,  which  is  sometima 
with  a  view  to  obtain  a  paler  oil* 

We  obtained  from  yellowish  seeds,  56  per  cent  of  oil ;  on  t 
scale,  the  yield  varies  with  the  variety  of  seed  employed  and  the  p 
of  pressing,  from  45  to  50  per  cent 

Description — The  best  kinds  of  sesaiu^  oil  have  a  mild  agi 
taste,  a  light  yellowish  colour,  and  scarcely  any  odour;  but  in 
respects  the  oil  is  liable  to  vary  with  the  circumstances  aliead} 
tioned.  The  white  seeds  produced  in  Sind  are  reputed  to  yie 
finest  oil. 

We  prepared  *  some  oil  by  means  of  ether,  and  found  it  to  1 
sp.  gr.  of  0*919  at  23°  C. ;  it  solidified  at  5"*  C,  becoming  rather 
at  some  degrees  above  this  temperature.  Yet  sesam^  oil  is  rxm 
at  ordinary  temperatures  than  ground-nut  oil,  and  is  less  pn 
change  by  the  influence  of  the  air.  It  is  in  fact  when  of  fine  q 
one  of  the  less  alterable  oils. 

Chemical  Composition — The  oil  is  a  mixture  of  olein,  steai 
other  compounds  of  glycerin  with  acids  of  the  fatty  series.  \V 
pared  with  it  in  the  usual  way  a  lead  plaster,  and  treats  the  latt. 
ether  in  order  to  remove  the  oleate  of  lead.  The  solution  wa 
decomposed  by  sulphuretted  hydrogen,  evaporated,  and  exposed  t< 
nitric  vapours.  By  this  process  we  obtained  72*6  per  cent,  of  . 
Acid.  The  specimen  of  sesam(5  oil  prepared  by  ourselves,  consei 
contained  76U  per  cent,  of  olein,  inasmuch  as  it  must  be  suppos<r 
present  in  the  form  of  triolein.  In  commercial  oils,  the  aui» 
olein  is  certainly  not  constant. 

As  to  the  solid  part  of  the  oil,  we  succeeded  in  removing  fiitt' 
freely  melting  aft^r  repeated  crystallizations,  at  67°  C,  which  uiav 
of  stearic  acid  mixed  with  one  or  more  of  the  allied  homolooou 
as  palmitic  and  myristic.     By  precipitating  with  acetate  of  magi 


^  We  kuow  not  the  ori;<in  of  the  word 
Gingeli^  which  Roxburgh  remarks  was  (as  it 
is  uow)  in  common  use  among  Europeans. 
No  such  name  occurs  in  the  copious  lists 
collected  by  Moodeeu  Shcritl  and  published 
in  the  Supplement  to  tiu  Phann.  of  India. 
The  word  Benni  is,  we  l)elieve,  of  West 
African  origin,  and  has  no  connexion  with 
Ben^  the  name  of  Moringa. 

*  For  further  particulars,  see  Buchanan, 
Journeit  from  MadrdH  through  Mysoir,  d-c. 
i.  (1807)  y5.  and  ii.  224. 


'  This  curious  proc-t^  is  desonb 
Brports  of  JurU^,  Madras  Ejckxhit^ 
p.  31. — That  the  colouring  mttt* 
seeds  is  actually  soluble  in  water  is  < 
by  Lepiue  of  Poudicherrv  as  we  hi 
from  his  manuscript  notes  prwtiit* 
Musee  des  Produits  des  CoLuie*  i 
at  Paris.  The  seeds  mav  even  U 
u  dve. 

*  The  experiments  narrated  il  ;i 
were  performed  by  Dr.  F. 
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led  by  Heintz,  we  iiDally  isolated  acids  melting  at  52*5  to 
!  to  63"  C,  aud  69*2"  C,  which  correspond  to  luyristic,  palmitic 
ic  acids. 

mall  proportion  of  solid  matter  which  separates  from  the  oil  on 
)n,  cannot  be  removed  by  pressure,  for  even  at  many  degrees 
>  freezing  point,  it  remains  as  a  soft  magma.  In  this  respect, 
1  differs  from  that  of  olive. 

le  oil  contains  an  extremely  small  quantity  of  a  substance, 
vsinoid,  which  has  not  yet  been  isolated.  It  may  be  obtained 
m  by  repeatedly  shaking  5  volumes  of  the  oil  with  one  of 
^etic  acid.  If  a  cold  mixture  of  equal  weights  of  sulphuric 
:  acids  is  added  in  like  volume,  the  acetic  solution  acquires  a 
yellow  hue.  The  same  experiment  being  made  with  spirit  of 
ettituted  for  acetic  acid,  the  mixture  assumes  a  blue  colour, 
hanging  to  greenish  yellow.  The  oil  itself  being  gently  shaken 
jhuric  and  nitric  acids,  takes  a  fine  green  hue,  as  shown  in 
Behrens,  who  at  the  same  time  pointed  out  that  no  other  oil 
this  reaction.  It  takes  place  even  with  the  bleached  aud  per- 
lourless  oil.  Sesame  oil  added  to  other  oils,  if  to  a  larger 
an  10  per  cent,  may  be  recognized  by  this  test.  The  reaction 
be  observed  with  small  quantities,  say  1  gramme  of  the  oil  aud 
e  of  the  acid  mixture,  previously  cooled. 

tnerce — The  commercial  importance  of  Sesam^  may  be  at  once 
[i  by  the  fact  that  France  imported  in  1870,  83  millions;  in 
\  millions;  and  1872,  50  millions  of  kilogrammes  (984,693 
he  seed.^ 

quantity  shipped  from  British  India  in  the  year  1871>72  was 
cwt.,  of  which  France  took  no  less  than  49,'),414  cwt.^  The 
►f  the  seed  into  the  United  Kingdom  in  1870,  were  to  the  value 
bout  £13,000. 

xi  is  extensively  i»roduced  in  the  Chinese  island  of  Formosa, 
I  1809,  exported  the  exceptionally  large  quantity  of  46,000 
1  pecul=  133  tt).)  Zanzibar  also  furnishes  considerable  quanti- 
?8am<5,  whilst  on  the  West  Coast  of  Africa,  the  staple  oil-seed 
d-nut  {Arachis  Intpogaa  L)  The] chief  place  for  the  manufac- 
esanit^  oil  is  Mar^eilles. 

\ — Good  sesame  oil  might  be  em{)loyed  without  disadvantage 
be  purposes  for  which  olive  oil  is  used.^  As  its  congealing 
Bome  de<^'rees  below  that  of  olive  oil,  it  is  even  more  fitted  for 
ates.  Sesam^  seeds  are  largely  consumed  as  food  both  in  India 
ieal  Africa.  The  foliage  of  the  plant  abounds  in  mucilage,  and 
uited  States  is  sometimes  used  in  the  form  of  poultice. 

•hU  Statidiqiift  riuntf  par  VAd-  *  RrporU  on  Trade  ai  the  Treaty  Fartt  in 

I  dtM  Douanet  tur  le  commerce  de  China  for  1870,  Shanghai,  1871.  81. 

inn*«  1872.  *  For    itharmAceutical    tiMs»    the    Urgtr 

tU  of  lh€  Trade  and  Savigatum  proportion  of  oleiu   aud  conaequent   leatar 

India  %eUh  Foreign  Couniriu,  tandency  to  aolidify,  ahould  be  ramenibered. 
172.  «2. 
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FLORES  LAVANDULiE. 

Lavender  Flowers;  F.  Fletirs  de  Lavande ;    G.  LavendelblumaL 

Botanical  Origin — Lavandula  vera  DC,  a  shrubby  plant  grow 
in  the  wild  state  from  1  to  2  feet  high,  but  attaining  3  feet  or  n 
under  cultivation.  It  is  indigenous  to  the  mountainous  r^ons  of 
countries  bordering  the  western  half  of  the  Mediterranean  basin.  T 
it  occurs  in  Eastern  Spain,  Southern  France  (extending  northwaid 
Lyons  and  Dauphiny),  in  Upper  Italy,  Corsica,  Calabria  and  Norii 
Africa, — on  the  outside  of  the  olive  region.^  In  cultivation,  it  gi 
very  well  in  the  open  air  throughout  the  greater  part  of  Germany  an 
far  north  as  Norway  and  Livonia. 

History — There  has  been  much  learned  investigation  in  onk 
identify  lavender  in  the  writings  of  the  classical  authors,  but  the  w 
has  not  been  satisfactory,  and  no  allusion  has  been  found  w; 
unquestionably  refers  either  to  L.  vera  or  to  L.  Spica} 

The  earliest  mention  of  lavender  that  we  have  observed,  ocean  ii 
writings  of  the  abbess  HUdegard,*  who  lived  near  Bingen  on  the  B 
during  the  12th  century,  and  who  in  a  chapter  De  LavendtUa  allud 
the  strong  odour  and  many  virtues  of  the  plant  In  a  poem  d 
school  of  Salerno  entitled  Flos  Medidnm  *  occur  the  following  lines 

**  Salvia,  castoreum,  Invcndula,  primula  veris, 
Nasturtium,  athanas  haec  sanant  paralytica  membra.** 

Lavender  was  well  known  to  the  botanists  of  the  16th  centurv. 

« 

Description — The  flowers  of  Common  Lavender  are  produced 
lax  terminal  spike,  supported  on  a  long  naked  stalk.  They  are  arra. 
in  6  to  10  whorls  (verticillasters),  the  lowest  being  generally  far  re; 
from  those  above  it.  A  whorl  consists  of  two  cymes,  each  haWng  ^ 
fully  developed,  about  three  flowers,  below  which  is  a  rhomlx 
acuminate  bract,  as  well  as  several  narrow  smaller  bracts  belougii 
the  particular  flowers.  The  calyx  is  tubular,  contracted  towards 
mouth,  marked  with  13  nerves  and  5-toothed,  the  posterior  tooth  i 
larger  than  the  others.  The  corolla  of  a  violet  colour  is  tubular, 
lipped,  the  upper  lip  with  two,  the  lower  with  three  lobes.  Both  ot 
and  calyx  as  well  as  the  leaves  and  stalks,  are  clothed  with  a  d 
tomentum  of  stellate  hairs,  amongst  which  minute  shining  oil-gl 
can  be  seen  by  the  aid  of  a  lens. 

The  flowers  emit  when  rubbed  a  delightful  fragrance,  and  ha 
pleasant  aromatic  taste.  The  leaves  of  the  plant  are  oblong  line^ 
lanceolate,  revolute  at  the  margin  and  very  hoary  when  young. 

For  pharmaceutical  use  or  as  a  perfume,  lavender  flowers  are  stri 
from  the  stalks  and  dried  by  a  gentle  heat.      They  are   but  sel 

1  On  Mont  Ventoux  near  Avignon,  the  St(rcha.s  L.  is  however  distinctly  rvfrfJ 
region  of  Lavandula  vera  is  comprised  ac-  both  by  Dioscorides  and  Pliny.* 
cording  to  Martins,  l)et\veen  1500  and  4500  *  Opera  Omnia^  accurante  J.   P.  i 
feet  above  the  sea-level. — Ann.  des  Sc.  Aat.,  Paris,  1855.  1143. 

Bot.  X.  (1838)  145.  149.  *  S.  de  Renzi,   Collectio  SalemUana 

2  F.  (le  Gingins-Lassaraz,   Hist,  des  La-       poli,  i.  417-616. 
vandtSf  Genfeve  et  Paris,  1826. — Lavaiulula 
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>t  in  th«»  shops,  being  grown  almost  entirely  for  the  sake  of  their 
mtial  oil. 

Production  of  Essential  Oil — Lavender  is  cultivated  in  the 
ishes  of  Mitcham,  Carshalton  and  Beddington  and  a  few  adjoining 
ilities,  all  in  Surrey,  to  the  extent  of  about  300  acres.  It  is  also 
im  at  Market  Deeping  in  Lincolnshire,  and  at  Hitchin  in  Hertford- 
pp,  at  which  latter  place  there  were  in  1871  about  50  acres  so  cropped. 
The  plants  which  are  of  small  size,  and  grown  in  rows  in  dry 
n  fields,  flower  in  July  and  August.  The  flowers  are  usually  cut 
h  the  stalks  of  full  length,  tied  up  in  mats,  and  carried  to  the 
dllery  there  to  await  distillation.  This  is  perfonned  in  the  same  large 
b  that  are  used  for  peppermint.  The  flowers  are  commonly  distilled 
h  the  stalks  as  gatherecl,  and  either  fresh,  or  in  a  more  or  less  dry  state. 
Tew  cultivators  distil  only  the  flowering  heads,  thereby  obtaining  a 
•erior  product.  Still  more  rarely,  the  flowers  are  stripped  from  the 
Iks,  and  the  latter  rejected  in  toto.  According  to  the  careful  experi- 
Dts  of  Rell,^  the  oil  made  in  this  last  method  is  of  exceedingly  fine 
ility.  The  produce  he  obtained  in  1840,  was  20.^  ounces  per  100  lb.  of 
rers,  entirely  freed  from  stalks ;  in  1847,  25  J  ounces ;  and  in  1848,  20 
loes:  the  Quantities  of  flowers  used  in  the  ros|)ective  years  were  417, 
i,  and  923  it>.  Oil  distilled  from  the  stalks  alone,  was  found  to  have  a 
oliarly  rank  odour.  In  the  distillation  of  lavender,  it  is  said  that 
oil  which  comes  over  in  the  earlier  part  of  the  operation  is  of 
erior  flavour. 

We  have  no  accurate  data  as  to  th(^  produce  of  oil  t>l)tained  in  the 
inary  way,  but  it  is  universally  stated  to  van'  extremely  with  the 
ion.  Warren*  gives  it  as  10  to  12  lb.,  and  in  an  exceptional  case  as 
ch  as  24  lb.  from  the  acre  of  ground  under  cultivation.  At  Hitchin,* 
yield  would  appear  to  approximate  to  the  last-named  quantity.  The 
eriments  performed  in  liell's  laborator}'  as  detailed  alxive,  show  that 
flowers  deprived  of  stalks  affbriled  on  an  average  exactly  1 }  per  cent. 
nsential  oil. 

Oil  of  Lavandulu  rem  is  distilled  in  riidiuont,  and  in  the 
iDtainous  parts  of  the  South  of  France,  as  in  the  villages  about 
at  Ventoux  near  Avignon,  and  in  those  soum^  leagues  west  of 
Dtpellier  (St  Guilhen-le-dosert,  Montarnaud  and  St.  Jean  de  Fos), — 
ill  cases  from  the  wild  plant.  This  foreign  oil  is  offered  in  com- 
!ee  of  several  qualities,  the  highest  of  which  commands  scarcely 
-sixth  the  price  of  the  oil  pnxluced  at  Mitcham.*  The  cheaj>er  sorts 
east  are  obtained  by  distilling  the  entire  plant. 

Chemical  Composition — The  only  constituent  of  lavender  flowers 
t  has  attracted  the  attention  of  chemists,  is  the  essential  oil  (Oirum 
nndulo').  It  Ls  a  pale  yellow,  mobile  liquid,  varying  in  sp.  gr.  from 
r  to  0"94  (Zeller),  having  a  very  agreeable  odour  of  tlie  flowers  and  a 
ng  aromatic  taste.  The  oil  distilled  at  Mitcham  (1871)  we  find  to 
ite  the  plane  of  jK)larization  42'  to  the  left,  in  a  column  of  r)Onim. 
Oil  of  lavender  is  a  mixture  in  variable  proportions  of  a  hydro- 

f%nrm.  Jnum.  riii.  (1810)  276.  that  iin  A<*n>  of  lami  yiAiln  **  about  6  iriN- 

\byL  Ti  0M5»  W?.  chr»trr  qmtrti  "  of  oil.  ' 

ibid.  L  il960l  *27d.     The  8tateiB*>iit  m  *  The  Mitoham  oil  fvUh^^n  30«.  to  6*Kt.  p«r 

lb.,  Aoconlin;;  to  the  mm  son. 
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carbon,  C*^BP^  and  stearoptene,  the  first  of  which  boila  at  20(r-21t 
The  stearoptene  is  identic(d  according  to  Dumas,  with  common  canr 
In  some  samples  it  is  said  to  exist  to  the  extent  of  one-halt 
sometimes  deposited  from  the  oil  in  cold  weather ;  we  have  not  hoi 
been  able  to  ascertain  this  fact. 

Commerce — Dried  lavender  flowers  are  the  object  of  some 
in  the  south  of  Europe.  According  to  the  official  Tableau  ghin 
Commerce  de  la  France,  Lavender  and  Orange  Flowers  (which  u 
separated)  were  exported  in  1870  to  the  extent  of  110,958 
(244,741  tt).), — chiefly  to  the  Barbary  States,  Turkey  and  Ami 
There  are  no  data  to  show  the  amount  of  oil  of  lavender  impoited 
England. 

Uses — Lavender  flowers  are  not  prescribed  in  modem  En 
medicine.  The  volatile  oil  has  the  stimulant  properties'  commc 
bodies  of  the  same  class  and  is  much  used  as  a  perfume.  ' 

Other  Species  of  Lravender. 

1.  Lavandula  Spica  DC.  is  a  plant  having  a  very  close  reaemb 
to  i.  vera,  of  which  Linnaeus  considered  it  a  variety,  though  its 
tinctness  is  now  admitted.  It  occurs  over  much  of  the  area  of  X. 
but  does  not  extend  so  far  north,  nor  is  it  found  in  such  elevated  ( 
tions,  or  beyond  the  limit  of  the  olive.  It  is  in  fact  a  more  soul 
plant  and  more  susceptible  to  cold,  so  that  it  cannot  be  cultivated  i 
open  soil  in  Britain  except  in  sheltered  positions.  In  Langueda 
T^rovence,  it  is  the  common  species  from  the  sea-level  up  to  about 
feet,  where  it  is  met  by  the  more  hardy  Z.  vera} 

Lavandula  Spica  is  distilled  in  the  south  of  France,  the  flow 
wild  plant  in  its  entire  state  being  used.  Tlie  essential  oil  whi 
termed  in  French  Essence  d' Aspic,  is  known  to  English  drugjrisi 
Oleum  Lavandnlce  spiccc,  Oleum  Spica:,  or  Oil  of  Spike.  It  resenibles 
oil  of  lavender,  but  compared  with  that  distilled  in  England,  it  1 
much  less  delicate  fragrance.-  In  chemical  composition,  it  agrees 
oil  of  Lavandula  vera.  Oil  of  Spike  is  used  in  porcelain  painting  a: 
veterinary  medicine. 

2.  Lavandula  Sto'chas  L. — Tliis  plant  was  well  known  t( 
ancients  ;  Dioscorides  remarks  that  it  givrs  a  name  to  the  Stovb 
the  niodern  isles  of  Hi^res  near  Toulon,  where  the  plant  still  ab^v 
It  has  a  wider  range  than  the  two  species  of  Lavandula  already  dex.: 
for  it  is  found  in  the  Canaries  and  in  Portugal,  and  eastward  throui 
the  Mediterranean  region  to  Greece  and  Asia  Minor.  It  may  at  on« 
known  from  the  other  lavenders  by  its  flower- spike  being  on  a 
stalk,  and  terminating  in  2  or  3  conspicuous  purple  bracts. 

The  flowers,  caWed  Flares  Sto'chados  or  Sfarhas  Arabica,^  were  fori 
kept  in  the  shops,  and  had  a  place  in  the  London  Pharmacopoeia  i 

I  On   the  high   land   between    Nice   and  plants  {L.  vrrn  and  L,  Sjnr^a)  ;:rc»wi)  fl 

Turbia,   I    have   observed  the   two   species  side  in  an  Eui^lish  garden,  air  htril 

growing   together,    and    that   L.    nr>i  is  in  tingnishable  in  fnigranc*». 
llower  two  or  three  weeks  parli»T  than    L.  *  The  incorrectness  of  thi*  tenr  A 

S/n'ra.     D.  H.  is  notired  by  Pomet,     How  it  caai* 

-  Yet   we  find   that    (lowfis  of   the   two  applied  we  know  not. 
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5.  We  are  not  aware  that  they  are,  or  ever  were,  distilled  for 
d  oil,  though  they  are    stated  to   be   the  source  of    Tnu   Oil 

HERBA  MENTHA  VIRIDIS. 

Speanaint, 

tanical  Origin — Mentha  viridis  L  is  a  frax^^nt  perennial  plant, 
known  in  Europe,  Asia  and  North  America,  as  the  Common 
f  gardens,  and  only  found  apparently  wild  in  countries  where  it 
ig  been  cultivated.  It  occurs  occasionally  in  Britain  under  such 
stances.' 

%iha  viridu  is  regarded  by  Bentham  as  not  improbably  a  variety 
Uvetiris  L,  perpetuated  through  its  ready  propagation  by  suckers, 
laker  remarks,  that  while  these  two  plants  are  sufficiently  distinct 
d  in  England,  yet  continental  forms  occur  which  bridge  over  their 
ices.* 

story — Mint  is  mentioned  in  all  early  mediaeval  lists  of  plants, 
IS  certainly  cultivated  in  the  convent  gardens  of  the  9th  century. 
,  who  has  been  called  **  the  father  of  English  botany,"  states  in 
ffhall  that  the  garden  mint  of  his  time  was  also  called  "  Spere 
"  We  find  spearmint  also  described  by  Gerarde  who  terms  it 
r  Romana  vel  Sarracenica,  or  Common  Garden  Hint,  but  his  state- 
kat  tlw  leaves  are  white,  soft,  and  hairy  does  not  well  apply  to  the 
iS  now  found  in  cultivation. 

scription — Spearmint  has  a  perennial  root-stock  which  throws 
3g  runners.  Its  stem  2  to  3  feet  high  is  erect,  when  luxuriant 
ed  below  with  short  erecto-patent  branches,  firm,  quadrangular, 
or  slightly  hairy  beneath  the  nodes,  often  brightly  tinged  with 
Leaves  sessile  or  the  lower  slightly  stalked,  lanceolate  or  ovate- 
ate*  rounded  or  even  cordate  at  the  base,  dark  green  and  glabrous 
paler  and  prominently  veined  with  green  or  puri)le  beneath,  rather 
'  glandular,  but  either  quite  naked  or  hairy  only  on  the  midrib 
incipal  veins,  the  point  narrowed  out  and  acute,  the  teeth  sharp 
jther  very  close  nor  deep,  the  lowest  leaves  measuring  about  1 
cross  by  3  or  4  inches  long.  Inflorescence  a  panicled  arrange- 
f  spikes,  of  which  the  main  one  is  3  or  4  inches  long  by  J  inch 
he  lowest,  whorls  sometimes  ^  an  inch  from  each  other  and  the 
bracts  leafy.  Bracteoles  linear-subulate,  equalling  or  exceeding 
panded  flowers,  smooth  or  slightly  ciliated.  Pedicels  about  }  line 
inrplish  glandular,  but  never  hairy.  Calyx  also  often  purplish, 
be  campanulato-cylindrical,  }  line  long,  the  teeth  lanceolate- 
te,  equalling  the  tube,  the  flower  part  of  which  is  naked,  but  the 
jid  often  the  upper  part  clothed  more  or  less  densely  with  erecto- 
hairs.  Corolla  reddish-purple,  about  twice  as  long  as  the  calyx, 
both  within  and  without     Nut  smooth. 

irm,   EUm,  of  Mai.  Mnl.  ii.  0^50)  Sf^arr  Mini  that  it  \%  "onfly  found  pUntctl 

€«r  lio  wt  know  if  L.  lanoia  BoinH.  in  ffardeiift  with  iiii." 

^■I^raat  tpfCiM  clotelv  •lli«l  to  L.  *  St-cmnuu'n  Jount.  />/*  ftttt.  Aujj.  l^mT*.  |». 

\  mt^  »  native  of  Spain,  ix  diMiilH  2'VJ.   W»»  Itonow  Mr.  ItttkcrM-nMul  ilf^ri|- 

iMntrr.  ti'»n  of  *V.  tirnlix. 

Jmid,  H^ndbo^k  nf  t/ie  fi,  itifh  Fiorn,  *  I'm  2.  M  :»H«» .  5 4. 

15.  —  P«rkit?«r»n  fl^lO)  rvmark^  o! 
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The  plant  varies  slightly  in  the  shape  of  its  leaves,  eloDgid 
spike  and  hairiness  of  calyx.  The  entire  plant  emits  a  moet  &i| 
odour  when  rubbed,  and  has  a  pungent  aromatic  taste. 

Production — Spearmint  is  grown  in  kitchen  gardens,  and 
largely  in  market  gardens.     A  few  acres  are  under  cultivation  wi 
at  Mitcham,  cliietly  for  the  sake  of  the  herb,  which  is  sold  mostly 
dried  state. 

The  cultivation  of  spearmint  is  carried  on  in  the  United  SM 
precisely  the  same  manner  as  that  of  peppermint,  but  on  a  much  a 
scale.  Mr.  H.  G.  Hotchkiss  of  Lyons,  Wayne  County,  State  of 
York,  has  informed  us  that  his  manufacture  of  the  essential  oil amo 
in  1870  to  11621b.  The  plant  he  employs  appears  from  the  spe 
with  which  he  has  favoured  us,  to  be  identical  with  the  spearm 
English  gardens,  and  is  not  the  Curled  Mint  {Mentha  crm 
Germany. 

Chemical  Composition — Spearmint  yields  an  essential  oil  ( 
Menthce  viridis)  in  which  reside  the  medicinal  virtues  of  the 
Kane  ^  who  examined  it,  gives  its  sp.  gr.  as  0*914,  and  its  boilin( 
as  160°  C.  The  oil  yielded  him  a  considerable  amount  of  stetn 
Gladstone^  found  spearmint  oil  to  contain  a  hydrocarbon  i 
identical  with  oil  of  turpentine  in  odour  and  other  physical  proi 
mixed  with  an  oxidized  oil  to  which  is  due  the  peculiar  smell 
plant.  The  latter  oil  boils  at  225°  C. ;  its  sp.  gr.  is  0'951,  and 
found  to  be  isomeric  with  carv^ol,  C^^H^^O. 

Uses — Spearmint  is  used  in  the  form  of  essential  oil  and  d 
water,  precisely  in  the  same  manner  as  peppermint.     In  the 
States,  the  oil  is  also  employed  by  confectioners  and  the  raanufai 
of  perfuineil  soap. 

Substitutes — Oil  of  spearmint  is  now  rarely  distilled  in  Ei 
its  higli  cost^  causing  it  to  be  nearly  unsaleable.  The  cheaper 
oil  is  ottered  in  price-currents  as  of  two  kinds,  namely  Amfrio 
German.  (Jf  the  first  we  have  already  spoken :  the  second  ten 
German  Krausemilnzdl,  is  the  produce  oi  Mentha  aquntica  L  var. -j 
Benthani,  a  plant  cultivated  in  Northern  (xonnany. 


HERBA  MENTHiE  PIPERIT^E. 

rrjqh'f'nii/if ;  F.  Mni/Jir  poivnr ;  Vx.  Pjffferminzr. 

Botanical  Origin — Mentha  piperita  Hudson  (non  Linn.\  ar 
usually  glabrous  perennial,  much  resembling  the  Common  Sjw^an 
the  gardens,  but  di tiering  from  it  in  ha\nng  the  leaves  all  stJk 
flowers  larger,  the  u])per  whorls  of  flowers  somewhat  crowdt\i  m 
and  the  lower  separate.  In  the  opinion  of  Bentham  it  is  jM:)s3ibiy 
variety  of  M.  hirsifta  L.,  with  which  it  can  be  connected  hv  uu 
intermediate  forms. 

Peppermint  rapidly  pr()i)agates  itself  by  runners,  and  is  now 
in  wet  places  in  sev<»ral  i)arts  of  Kngland,  as  well  as  on  the  iVu 

1  Phllosophiral  }fii(jmln  ,  xiii.  OS-»JS)  141.  »  Vy'xck:  from    1S24   to  1>3;'.  4'-' 

-  Journ.   "/  ('hi' mien/   Sm-icty^   \\.   (Ls(Uj       per  It). 

n. 
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itivated  on  the  large  scale  in  England,  France,  Germany,  and 
Lmerica. 

tory — Mentha  piperita  was  first  observed  in  Hertfordshire  by 
»  and  conunnnicated  to  Kay,  who  in  the  second  edition  of  his 
f  Stirpium  BriiannieaTum,  1696,  noticed  it  under  the  name  of 
itpicis  breviortbus  et  hdbitioribiis,  foliis  Menthce  fusca^,  sapare  fervido 

and  in  his  Hidoria  Plantarum^  as  "  Mentha  palustrU  .  .  . 
fint***  Dale  who  found  the  plant  in  the  adjoining  county  of 
tates  *  that  it  is  esteemed  a  specific  in  renal  and  vesical  calculus; 
f  in  the  third  edition  of  his  Synopsis,  declares  it  superior  to  all 
ints  as  a  remedy  for  weakness  of  the  stomach  and  for  diarrhoea, 
aint  was  admitted  to  the  London  Pharmacopoeia  in  1721,  under 
gnation  of  Mentha  piperitis  sapare, 

cultivation  of  peppermint  at  Mitcham  in  Surrey,  dates  from  about 
t  which  period  only  a  few  acres  of  ground  were  there  devoted  to 
al  plants.  At  the  end  of  the  last  century,  above  100  acres  were 
with  peppermint.  But  so  late  as  1805  thei'e  were  no  stills  at 
n,  and  the  herb  had  to  be  carried  to  London  for  the  extraction  of 

Of  late  years  the  cultivation  has  diminished  in  extent,  by  reason 
ncreased  value  of  land  and  the  competition  of  foreign  oil  of 
lint 
Bermany,  peppermint  became  practically  known  in  the  latter 

the  last  century,  especially  through   the   recommendation  of 

cription — The  rootstock  of  peppermint  is  perennial,  throwing 
lers.  The  stem  is  erect,  3  to  4  feet  high,  when  luxuriant  some- 
anched  below  with  erecto-patent  branches,  firm,  quadrangular, 
hairy,  often  tinged  with  purple.  Leaves  all  stalked,  the  stalks  of 
T  i  to  ]  of  an  inch  long,  naked  or  nearly  so,  the  leaf  lanceolate, 
i  or  rauier  rounded  towards  the  base,  the  point  narrowed  out  and 
te  lowest  2  to  3  inches  long  by  about  }  of  an  inch  broad,  naked 
.  green  above,  paler  and  glandular  all  over,  but  only  slightly  hairy 
3  veins  beneath;  the  teeth  sharp,  fine,  and  erecto-patent.  Inflo- 
in  a  loose  lanceolate  or  acutely  conical  spike,  2  to  3  inches  long  by 
>f  an  inch  broad  at  the  base,  the  lowest  whorls  separate,  and  usually 
est  bracts  leaf-like.  Bracteoles  lanceolate  acuminate,  about 
g  the  expanded  flowers,  slightly  ciliated  Pedicels  1  to  1|  lines 
xplish,  glandular  but  not  hairy.  Calyx  often  purplish,  the  tube 
Line  long  and  the  teeth  ^  a  line,  the  tube  campanulate-cylindrical, 
,  not  hairy,  but  dotted  over  with  prominent  glands  ;  the  teeth 
te  subulate,  furnished  with  short  erecto-patent  hairs.  Corolla 
purple  about  twice  as  long  as  the  calyx,  naked  both  within  and 
Nut  smooth  •  {rugose,  according  to  our  observation).  The  odour 
B  are  strongly  aromatic. 

I  iii  (1704)  284.  *  LyMUs,  Environ*  of  London^  i.  (1800) 

'  cxAiDined  the  original  ipecimen  254. 

rrcd  amoDg  Ray*!  plants  in  the  '   De    Mtnthd    PiperiiitU    Commmtotto, 

naeisin  and  And  it  to  |gre«  per-  Erlanm,  1780. 

I  the  filant  now  in  cnltivation. —  *  T^ii  dencription  is  borrowed  frum  Mr. 

Baker's  paper  on  tb^  Kngliah  Mint%  rt*ferrrd 

meUogim    SuppUmsnium,    Lond.  to  at  p.  481,  note  S. 

F  r 
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lu  var.  2.  vulgaris  of  Sole,  M,  piperita  fi.  Smith,  the  plant  is  i 
hairy,  with  the  spikes  broader  and  shorter,  or  even  bluntly  capitata 

Chemical  Composition — The  constituent  for  the  sake  of  i 
peppermint  is  cultivated,  is  the  essential  oil,  Oleum  Mentha  piperi 
colourless,  pale  yellow,  or  greenish  liquid,  of  sp.  gr.  varying  from  Oi 
0  92.  It  has  a  strong  and  agreeable  odour,  with  a  poi^erful  aroi 
taste,  followed  by  a  sensation  of  cold  when  air  is  drawn  into  the  m 
We  find  that  the  Mitcham  oil  examined  by  polarized  light  in  a  cd 
50  mm.  long,  deviates  142°  to  the  left. 

When  oil  of  peppermint  is  cooled  to  -4°  C,  it  sometimes  dej 
colourless  hexagon«d  crystals  of  Peppermint  Camphor,  C^^ff*  + 
called  also  Menthol.  This  camphor  (the  deposit  of  which  in  the  c 
have  not  observed)  boils  at  210°  C.  and  possesses  the  odour  of  thei 
oil ;  it  deviates  the  ray  of  polarized  light  to  the  left  The  proporti 
menthol  contained  in  oils  of  different  origin  is  very  variable, 
crystallized  menthol  is  sometimes  found  in  commerce  under  the  nft 
Chinese  Oil  of  Peppermint} 

The  liquid  part  of  the  oil  of  peppermint  has  not  yet  been  chem 
investigated. 

Oil  of  peppermint  is  not  uniform  in  constitution,  nor  in  its  fl 
and  chemical  behaviour.  Accurate  means  of  ascertaining  its  vain 
purity  are  wanting. 

If  50  to  70  drops  of  peppermint  oil  are  shaken  with  one  di 
nitric  acid,  sp.  gr.  about  1*2,  the  mixture  changes  from  faintly  yell 
to  brownish  and,  after  an  hour  or  two,  exhibits  a  bluish,  violet  or  gn 
colour  ;  in  reflected  light,  it  appears  reddish  and  not  transparent 
colour  thus  produced  lasts  a  fortniglit.  We  have  thus  examine 
various  samples  of  peppermint  oil  at  our  command,  and  may  stat( 
the  finest  among  them  assume  the  most  beautiful  colonition  and 
escence,  which  however  shows  very  appreciable  differences.  An 
rior  oil  of  American  origin  was  not  coloured  ;  and  a  very  old  sam 
an  originally  excellent  English  oil  was  likewise  not  coloured  by  th 
Menthol,  that  is  to  say  the  Chinese  oil  of  peppermint,  is  not  a 
when  similarly  treated. ^  The  nitric  acid  test  is  not  capable  of  rev 
udulterations  of  peppermint  oil,  for  the  coloration  takes  place 
an  oil,  to  which  a  considerable  quantity  of  oil  of  turpentine  haj 
added. 

Remarkable  colorations  of  a  different  hue  are  also  display* 
the  various  kinds  of  oil  of  peppermint  if  other  chemical  agen 
mixed  with  it.  Thus  green  or  brownish  tints  are  produced  by  nie 
anhydrous  chloral ;  the  oil  becomes  bluish  or  greenish  or  rose-coloi 
shaken  with  a  concentrated  solution  of  bisulphite  of  sodium, 
worthy  of  note  that  oils  of  different  origin,  which  cannot  be 
guished  by  means  of  nitric  acid,  exhibit  totally  different  colorati 
mixed  with  either  of  the  liquids  just  named.  This  behaviour  ma} 
some  use  in  the  examination  of  commercial  sorts  of  peppermint  oi 

As  to  bisulphite  of  sodium,  it  yields  a  solid  compound  with  ( 
kinds  of  peppermint  oil,  which  we  iiave  not  yet  examined. 

'    It  is  di.stille<l  at  Cautou  from  a  plant  of  800  lb.  ;  it  was  valued  at  about 

whiih  rt]>pear8  to  be  Mentha  arwusis  L.  var.  tb. — See  also  Fliickiger   in  Pkiirm 

Javaaicti    (.»/.   Jacanica  Bl.)     The   oil  was  Oct.  14,  lft71.  821. 
exported  fruiu  Canton  in  1872,  to  the  extent  '•'  Pharm.  Jonrn.  Feb.  25,  1871   ^ 
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duction  and  Commerce — In  several  parts  of  Europe  as  well 
e  United  States,  peppermint  is  cultivated  on  the  large  scale  as  a 
al  plant 

England  the  culture  is  carried  on  in  the  neighbourhood  of  Mitcham 
jy,  near  Wisbeach  in  Cambridgeshire,  Market  Deeping  in  Lin- 
e,  and  Hitchin  in  Hertfordshire. 

litcham  in  1850,  there  were  about  500  acres  under  cultivation  ; 
only  about  219  acres.^  At  Market  Deeping  there  were  in  1871 
>0  acres  cropped  with  peppermint.  The  usual  produce  in  oil  may 
»ned  at  8  to  12  lb.  per  acre.  The  fields  of  peppermint  at  Mitcham 
1,  with  a  rich,  friable  soil,  well  manured  and  naturally  retentive 
;ure.  The  ground  is  kept  free  from  weeds,  and  in  other  respects 
lily  tilled.  The  crop  is  cut  in  August,  and  the  herb  is  usually 
to  dry  on  the  ground  before  it  is  consigned  to  the  stills.  These 
ige  size,  holding  1000  to  2000  gallons,  and  heated  by  coal;  each 
imished  with  a  condensing  worm  of  the  usual  character,  which 
ut  into  a  small  iron  cage  secured  by  a  padlock,  in  which  stands 
leparator.  The  distillation  is  conducted  at  the  lowest  possible 
ture.  The  water  that  comes  over  with  the  oil  is  not  distilled  with 
lot  of  herb,  but  is  for  the  most  part  allowed  to  run  away,  a  very 
ly  being  reserved  as  a  perquisite  of  the  workmen.  The  produce 
rariable,  and  no  facilities  exist  for  estimating  it  with  accuracy.' 
rever  stated  that  a  ton  of  dried  peppermint  yields  from  2^  to  3^ 
of  oil,  which  equals  Oil  to  0*15  per  cent.  But  we  have  been 
by  a  grower  at  Mitcham  that  the  yield  is  as  much  as  6  pounds 
3n,  or  026  per  cent 

litcham  and  its  neighbourhood,  two  varieties  of  peppermint  are 
at  recognized,  the  one  being  known  as  irhite  MinU  the  other  as 
in/,  but  the  differences  between  the  two  are  ver}'  slight  The 
lint  has  purple  stems  ;  the  White  Mint,  yre^n  stems,  and  as  we 
served,  leaves  rather  more  coarsely  serrated  than  those  of  the 
The  Black  Mint  is  more  prolific  in  essential  oil  than  the  Wliite, 
ce  more  generally  cultivated ;  but  the  oil  of  the  latter  is  superior 
acy  of  odour  and  commands  a  higher  price.  White  Mint  is 
be  principally  grown  for  drying  in  bundles,  or  as  it  is  termed 

«munt  is  grown  on  a  vastly  larger  scale  in  America,  the  localities 
le  cultivation  is  carried  on  being  Southern  Michigan,  Western 
rk,  and  Ohio.  In  Michigan  where  the  plant  was  introduced  in 
ere  were  in  1858  about  2100  acres  devoted  to  its  growth,  all  with 
ption  of  about  100  acres  being  in  the  county  of  St.  Joseph. 
Bge  produce  of  this  district  was  estimated  in  1858,  at  15,000  tfo; 
yield  fluctuates  enormously,  and  in  the  exceptionally  fine 
r  1855,  it  was  reckoned  at  30,000  lb.  We  must  suppose  that  it 
aach  larger,  for  we  have  been  informed  by  Mr.  H.  G.  Ilotchkiss, 
I,  Wayne  County,  State  of  New  York,  one  of  the  most  well- 
listillers,  in  a  letter  under  date  Oct  10,  1871.  that  the  quantity 

L  Jomm,  z.  (1S51)  297.  840  ;  also  These  they  let  to  smsller  cultivatort  who 

f%mrm.  Joum,  ri   (1866)  267.  pay  so  much  for  distilling  •  rhsr^f.  i.<.  wh*t- 

ipm  And  to  personal  inquiries  we  ever  the  still  can  be  made  to  contain,  without 

id  for  most  of  the  particulars  re-  reference  to  weight.     Hence  the  dried  herb 

pypuuuni  culture  at  Mitcham.  is  preferred  to  the  fresh,  as  a  larger  quantity 

UM    iMgsr   growers    have    stills.  can  be  distilled  at  one  time. 

F    P   2 
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sent  out  by  him  in  the  previous  year,  reached  the  enormous  amount  A 
57,365  lb.  From  the  statistics  quoted  by  Stearns^  it  would  appeir 
that  the  produce  of  oil  per  acre  is  somewhat  higher  than  in  Enghai 
but  from  various  causes,  information  on  this  head  cannot  be  fay 
reliable. 

Peppermint  is  cultivated  at  Sens  in  the  department  of  the  T(mneii 
France  ^  and  in  Saxony,  and  very  recently  it  has  been  tried  in  tke 
Neilgherry  Hills  in  Southern  India. 

Peppermint  oil  varies  greatly  in  commercial  value,  that  of  Mitdti 
commanding  twice  or  three  times  as  high  a  price  as  the  finest  AmakOL 
Even  the  oil  of  Mitcham  is  by  no  means  uniform  in  quality,  cotui 
plots  of  ground  affording  a  product  of  superior  fragrance.    A  doaj 
situation  or  badly  drained  ground,  is  well  known  to  be  unfavourable  Wl] 
to  the  quantity  and  quality  of  oil. 

The  presence  of  weeds  among  the  peppermint  is  an  important 
of  deterioration  to  the  oil,  and  at  Mitcham  some  growers  give  a  gntiitf 
to  their  labourers  to  induce  them  to  be  careful  in  throwing  out 
plants  when  cutting  the  herb  for  distillation.     One  grower  of  pep; 
known  to  us  was  compelled  to  abandon  the  cultivation,  owing  to 
enormous  increase  of  Mentha  arvensis  L.  which  could  not  be  se^ 
and  which  when  distilled  with  the  peppermint  ruined  the  flavour  of 
latter.     In  America  great  detriment  is   occasioned  by  the  growA 
Erigeron  Caruidense  L    Newly  cleared  ground  planted  with  pep]      ' 
is  liable  to   the  intrusion   of  another  plant  of  the  order  Co 
Ercchtites  hiei-adfolia  Raf,  which  is  also  highly  injurious  to  theq 
of  the  oiL^ 

Uses — A   watery  or  spirituous  solution  of  oil  of  peppermint  isi 
grateful  stimulant,  and  is  a  frec^uent  adjunct  to  other  medicines.    Oil' 
peppermint    is    (extensively  consunied    for   flavouring    sweetmeats 
cordials. 


HERBA  PULEGII. 

Pennyroyal  '* ;  F.  Menthe  pouHot,  Pcndiot  vidgaire  ;    G.  Pdii 

Botanical  Origin — Mentha  Pulegiuvi  L.,  a  small  perennial  ai 
plant,  com  moil  throughout  the  south  of   Europe  and  extending 
ward  to   Sweden,   Denmark,  England  and    Ireland,  eastward  to 
Minor  and  Persia,  and   southward  to  Abyssinia,  Algeria,  Madeirt  ■ 
Teneriffe.      It  has  been  introduced  into  North  ^  and  South   Amr^ 
For  medicinal  use  it  is  cultivated  on  a  small  scale. 

History — Pennyroyal  was  in  high  repute  among  the  ancients. 
Dioscorides   and    Pliny  describe  its    numerous   virtues.     In  Noi 
Eur()j)e  it  was  also  much  esteemed,  as  may  be  inferred  from  the  freq' 
reference  to  it  in  the  Anglo-Saxon  works  on  medicine. 


*  To  whose  paper  On  the  Peppermint  Plan- 
Uitionji  of  Michi(jan  in  the  PrtKcediiujs  of  the 
Americ.  Phurm.  AfUffOi.  for  1858,  we  owe 
the  few  particulars  for  which  we  can  here 
atfonl  space. 

*  Journ.  fb^  Phnrm.  viii.  (1868)  130.— 
Abstract  from  Roze^  Iai  McnOir  poivrie^  sa 
cultarf  en  Fratwe,  ses  pnhluits^  filMficatUnwt 
xlt'  ressenc''  ft  moyfm  de  lit  reconnaUre,  Paris 
1868.  43  pages. 


*  Maisoh,    American  Joum,  of 
March  1870.  120. 

*  Pennyroyal,  in  old  herbftls  /Virf' 
is   derived   from    Puieium   r*^uvi. 
Latin  name  given  from  the  $up|«4t)d 
of  the  plant  in  destroying  flems  irriart. 

'  The  native  Pennyroyal  is  huwcnrii 
ferent   plant,    namely   //edeoma  ^> 
]*«*rs. 
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Geraitle  considered  the  plant  to  be  "  so  excoediii«,'ly  well  known  t<> 
11  our  English  nation  "that  it  needed  no  description.  In  his  time 
rirca  1590),  it  used  to  be  collected  on  the  commons  nmnd  Ix)ndon, 
Iwnce  it  was  brought  in  plenty  to  the  London  markets.  At  tiie 
rcient  day  pennyroyal  has  fallen  into  neglect,  and  is  not  named  in  the 
Kitifth  Phamiacopceia  of  1867. 

Description — The  ])lant  has  a  low,  decumbent,  branching  stem, 
luch  in  flowering  rises  to  a  height  of  al)out  6  inches.  Its  leaves, 
sarody  an  inch  in  length  and  often  much  less,  are  petiolate,  ovate, 
tut,  crenate  at  the  margin,  dotted  with  oil-glands  alK)ve  and  below, 
he  flowers  are  arranged  in  a  series  of  dense,  globose  whorls,  extending 
K  a  considerable  distance  up  the  stem.  The  whole  plant  is  more  or  less 
It  has  a  strong  fragrant  odour,  less  agreeable  to  most  {)er8ons 
that  of  peppermint  or  spearmint.  Its  taste,  well  perceived  in  the 
■tilled  water,  is  highly  aromatic. 

Chemical  Composition — The  most  important  constituent  of 
Mmvroyal  is  the  essential  oil,  known  in  pharmacy  as  Oleum  Pulegii,  to 
hfeh  is  due  the  odour  of  the  plant  It  has  been  examined  by  Kanc,^ 
Imding  to  whom  it  has  a  sp.  gr.  of  0*927.  Its  boiling  was  found  to 
fectoate  between  183**  and  188'' C.  The  formula  assigned  to  it  by  this 
t  is  C^«IP«0. 


Production — Pennyroyal  is  cultivated  at  Mitcham  and  is  mostly 
dried ;  occasionally  the  herb  is  distilled  for  essential  oil.     The  oil 
in  commerce  is  however  chiefly  French  or  (Jerman,  and  far  less 
mAj  than  that  produced  in  England. 

Uses — The    distilled    water    of    i)ennyroyal    is    carminative    and 
fetispasmodic,  and  is  used  in  the  same  manner  as  t>eppenniut  water. 


HERBA  THYMI  VULGARIS. 

Garden  Thyme;  F.  Thym  vulgaire  ;  G.  ThymiafUcraiU, 

Botanical  Origin — Thymus  vvlgaris  L,  a  small,  erect,  woody  shrub 
jBehing  8  to  10  inches  in  height,  gregarious  on  sterile  uncultivated 
hMUid  in  Portugal,  Spain,  Southern  France  and   Italy,   and   in   the 

Eitainous  parts  of  Greece.  On  Mont  Ventoux  near  Avignon,  it 
les  an  elevation  above  the  sea  of  37(H»  ft.  (Martins).  It  is  com- 
y  cultivated  in  English  kitchen  ganlens  as  a  sweet  herb.- 

History — Garden  thyme  was  commonly  cultivated  in  England  in 
M  16th  centurj',  and  was  well  figured  and  descril)ed  by  (Jerarde.  It  is 
no  said  to  have  l)een  formerly  grown  on  a  large  scale  for  medicinal 
is  in  the  neighbourhood  of  Deal  and  Sandwich  in  Kent.'  Thymol  or 
Camphor  of  Thyme  was  described  by  Neumann,  apothecar>*  to  tht^ 
at  Berlin  in  1725.* 


\-  Description — The  plant  produces  thin,  woody,  branchin<;  >tems, 
sessile,  linear-lanceolate,  or  ovate-lanceolate  leaves.     These  »rt? 


•#WI.  Mmq,  mill.  (1888)  442.  »  Booth  in  Treasury  of  liotov,,  ii.  (1>'>;> 

Wjm   WBMnr  of  the  reffrencM  to  thynif,  1149. 

Wf  Tk^mlr  {rkwrnus  Srrjnfilnm  L.)  in  to  <  Phil.   Trans.  No.  88l». 

>  «tidrr«too«i,  UM  not  the  i^rrMut  iqiccic^ 
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about  \  of  an  inch  long,  revolute  at  the  margin,  more  or  less  hoii] 
especially  on  the  under  side,  and  dotted  with  shining  oil-glandi  11 
small  purple  flowers  are  borne  on  round  terminal  heads,  with  sometinM 
a  few  lower  whorls.  The  entire  plant  has  a  greyish  tint  by  reason  of 
short  white  pubescence.  It  is  extremely  fragrant  when  rubbed,  and  hi 
a  pungent  aromatic  taste.^ 

Production  of  Essential  Oil — Tliough  cultivated  in  gardens  I 
culinary  use,  common  thyme  is  not  grown  in  England  on  a  kii 
scale.  Its  essential  oil  {Oleum  Tht/mi),  for  which  alone  it  is  of  intei 
to  the  druggist,  is  distilled  in  the  south  of  France.  In  the  neighim 
hood  of  Ntmes,  where  we  have  observed  the  process,  the  entire  pltnt 
used,  and  the  distillation  is  carried  on  at  two  periods  of  the  year,  Dane 
in  May  and  June  when  the  plant  is  in  flower,  and  again  late  in  i 
autumn.  The  oil  has  a  deep,  reddish-brown  colour,  but  becomes  oota 
less  though  rather  less  fragrant  by  re-distillation.  The  two  sorts  of « 
termed  respectively  Huile rouge  de  Thym  and  HuUe  blanche  de  Tktfm^i 
found  in  commerce. 

Oil  of  thyme  is  frequently  termed  in  English  shops  Oil  of  Origsm 
which  it  in  no  respect  resembles,  and  which  was  never,  so  far  si  ^ 
know,  found  in  commerce.* 

Chemical  Composition — The  only  constituent  of  the  herb  tl 
has  attracted  any  attention  is  the  above-named  essential  oiL  1! 
liquid  by  fractional  distillation,  is  resolved  into  two  portions;  theii 
more  volatile  and  boiling  between  178°  aiid  180°  C,  is  a  mixture  of  t 
hydrocarbons,  Cymenc  C^^H^*,  and  Thymene  C^^^H^^ 

The  second  named  Thymol,  C^^H^*0,  is  a  solid  crj'stalline  substan 
having  a  strong  aromatic  smell,  not  quite  like  that  of  the  crude  oil,i 
a  sharp  burning  taste.  It  is  optically  inert ;  it  boils  at  230""  C. ;  disaoh 
in  about  330  parts  of  water,  and  very  readily  in  alcohol,  ether,  orglac 
acetic  acid.  It  also  dissolves  in  and  combines  with  aqueous  alkal] 
solutions.  Thymol  is  homologous  with  phenol  or  phenyl-alcohol  Girbc 
acid),  and  isomeric  with  cuminic  alcohol,  carvol  and  carvacrol.* 

Uses— Oil  of  thyme  is  an  ethcient  external  stimulant,  and  issoi 
times  employed  as  a  liniment.  Its  chief  consumption  is  in  vet^rin 
medicine.  Thymol  has  been  proposed  as  a  disinfectant  in  the  pla« 
carbolic  acid,  in  cases  in  which  the  odour  of  the  latter  is  objectional 
The  herb  is  not  used  in  modern  English  medicine,  but  is  often  emplo; 
on  the  Continent. 


HERBA  ROSMARINI. 

Hrrhn  Anfhos  ;  Roi^rmnry  ;  F.  Romann ;  G.  Ro.^mnnn. 

Botanical  Origin — Rosmarinus  officinalis  L.,  an  evei^jeen  sb 
attaining  a  height  of  3  to  4  feet  or  more,  abundant  on  dry  rocky  liill 
the  Mediterranean  region,  from  the  Spanisli  peninsula  to  Greece  i 
Asia  Minor.     It  generally   prefers  the  neighbourhood  of  the  sea, 

'  Thisilos- ription  i.-N  from  wil(1  spPtMmons:  soe  Phnrm.  Jottrn    x.  (1S51>  324. 

as  seen  in  Kiij»hsh  cfnnlens,  the  |»lant  is  rnor»»  '•  For  further  information  cousoltttn 

Juxiiriant,  gn't'iur  an<i  far  less  tolnento^»^  ChrtntMrffy  xiv.  (I860)  1S8.  Sll.  4>>9.»J* 

*  For  a  note  on    Truf  Oil  of  fhritjnnmn,  article  on  Ajoican^  at  page  270. 
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cu«  even  in  the  Sahara,  where  it  is  collected  and  conveyed  by  cara- 
118  to  (Jentral  Africa.^ 

History — Rosemary*  is  mentioned  by  Pliny,  who  ascribes  to  it 
imerons  virtues.  It  was  also  familiar  to  the  Arab  physi(rians  of  Spain, 
le  of  whom,  Ibn  Baytar  (13th  cent.),  states  it  to  be  an  object  of  trade 
aonjj  the  vendors  of  aroniatics.*  In  the  middle  ages,  rosemary  wa*« 
mbtless  much  esteemed,  as  may  be  inferred  from  the  fact  that  it 
IS  one  of  the  plants  which  Charlemagne  ordered  to  be  grown  on  the 
iperial  farms.  John  Philip  de  Lignamine,*  a  writer  of  the  15th 
inturv,  describes  it  as  the  usual  condiment  of  salted  meats.  It  was 
i>bably  in  cultivation  in  Britain  prior  to  the  Norman  Conquest,  as 

is  recommended  for  use  in  an  Anglo-Saxon  herbal  of  the  11th 
Btury.*  The  essential  oil  was  distilled  by  Kaymundus  Lullius*  about 
ft.  1330. 

Description — Rosemary  has  sessile,  linear,  entire,  opposite  leaves 
OQt  an  inch  in  length,  revolute  at  the  margin  ;  tkey  are  of  coriaceous 
iture,  green  and  glabrous  above,  densely  tomentose  and  white  l)eneath. 
uuained  under  a  lens,  the  tomentum  both  of  the  leaves  and  young 
oots  is  seen  to  consist  of  white  stellate  hairs  ;  in  that  of  the  shoots 
lich  is  less  dense,  minute  oil-glands  are  discernible.  Thesi;  glands  are 
two  kinds,  lar^e  and  small,  and  probably  do  not  yield  one  and  the 
ne  oil  The  Howers  have  a  campanulate  2-lipped  calyx,  and  a  pale 
le  and  white  corolla,  the  upper  lip  of  which  is  emarginate  and  erect. 
I  lower  3-lobed  with  the  centml  lobe  concave  and  pendulous.  The 
lole  plant  has  a  very  agreeable  smell  and  a  strong  animatic  taste.  It 
vers  in  the  early  s]>ring. 

Production  of  Essential  Oil — Rosemary  is  cultivated  on  a  very 
aD  scale  in  English  herb-gardens,  and  though  a  little  oil  has  been 
Buionally  distilled  from  it,  English  oil  of  rosemary  is  an  artiifle  prac- 
iUy  unknown  in  commerce.  That  with  which  the  mafket  is  supplied, 
poducetl  in  the  south  of  France  and  on  the  contiguous  coa«t;,gf  Italy. 
t  plant  which  is  plentifully  found  wild,  is  gathered  in  suuaih^  (not 
ile  in  flower)  and  distilled,  the  operator  being  sometimes  an  iti«2e;i{fuit 
ihslist  who  carries  his  cop]>er  alembic  from  )»lace  to  place,  erectiiigf^t 
«ie  herbs  are  plentiful,  and  where  a  stream  of  water  enables  him  to 
A  a  condenser  of  primitive  construction. 

Oil  of  rosemary  is  also  produced  on  a  somewhat  lar^e  scale  in  the 
md  of  Lesina,  south  of  Spalato  in  Dalnmtia,  whence  it  is  exported  by 
T  of  Trieste,  even  to  France  and  Italy,  to  the  extent  of  300  t4>  3r)() 
Lntals  annually.^ 

Some  of  the  French  manufacturers  of  essences  offer  oil  of  rosemary 
i  superior  price  as  drawn  from  the  Jfoirrrs,  by  which  wp  presume  is 
snt  ilw  jimcerinff  (oj^s,  for  the  separation  of  the  actual  flowers  would 

impracticable  on  a  large  scale.  The  great  bulk  of  the  oil  found  in 
amerce  is  however  that  distilled  from  the  entire  plant. 

Darryrier,  Les  Tomire4ji  du  Xoni^^Mi.  *  //rrhiHum  Apuhii—Lfickdpms  4:9,  of 

Kiirlit  Entjiituil,  I  ^1S64)  185.. 

From  r««n«l  mnrimuA^ — literally  marinf  *  Mangrt,  Bihfinth^ea  rh^mmi  ^urtnux,  0«*- 

.     Vanona  o|»inionii  have  l)e<»n  hVld  as  U)  nevie.  i.  (1702)  8*29. 

al]a<dnO  codTpyi-d  by  th«  nniiir.  '  f'tt^r^  Jhrr  /ii^ttnuirim  uwi  •*•»»*'  /'.  r%ii. 

IbxitlirtiDrr'a  trmnslation,  i.  73.  Jutuj    in    IkilnwiUn— SiHu^ff^i-r'-nU     frr 

Cm^^rvatoriHWi  SanihUin,  cap.  SI.  Wimrr  Ahr'f^Mt\  Wi.  (l»«r?  :»^^. 
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Chemical  Composition — The  peculiar  odour  of  rosemaiy  depedb 
on  the  essential  oil,  which  is  the  only  constituent  of  the  plant  thitiai 
afforded  matter  for  chemical  research.  This  oil  is  a  yellowish  liquid  of 
variable  sp.  gr.  (0908,  Gladstone),  which  boils  at  166-5°— 168°  C.  (Eaiie] 
and  turns  the  plane  of  polarization  to  the  right  Gladstone  (1864) 
found  it  to  consist  almost  wholly  of  a  hydrocarbon,  resembling  that  &w 
Myrttbi  communis,  G^^H^.  Lallemand  by  fractional  distillation,  leadfri 
oil  of  rosemary  into  two  liquids, — the  one  a  mobile  hydrocarbon  boili^ 
at  IBS'"  C.  and  turning  the  plane  of  polarization  to  the  left;  the  othff 
boiling  between  200°  and  210°  C,  deposits  when  exposed  to  a  lowta- 
perature,  a  large  quantity  of  camphor,  resembling  in  all  respects  comnoi 
camphor  except  that  it  has  rather  less  dextro-rotatory  power.^  Qilrf 
rosemary,  acted  upon  by  bichromate  of  potassium  and  solphoric  idt 
gives  rise  to  Limettic  Acid,  C^^H^G®,  a  colourless  crystalline  substanot 

Uses — The  flowering  tops  and  dried  leaves  are  kept  by  the  herbilisli^ 
but  are  not  used  in  regular  medicine.  *  The  volatile  oil  is  employed « 
an  external  stimulant  in  liniments,  and  also  as  a  perfume.  Bosemirrii 
popularly  supposed  to  promote  the  growth  of  the  hair. 


PLANTAGINEiE. 


SEMEN  ISPAGHUL^. 

IspaghiU  Seeds,  Spogel  Seeds. 

Botanical  Origin — Plantago  decurabens  Forsk.  {P.  Ispaghula  Eoik)?] 
a  plant  of  variable  aspect,  from  an  inch  to  a  foot  in  height,  erect  or  (k- 
curabent,  with  linear  lanceolate  leaves  which  may  be  nearly  glabrom 
or  covered  with  shaggy  hairs.  The  flower-spikes  differ  according  to  tin i 
luxuriance  of  the  plant,  being  in  some  specimens  cylindrical  and  U  iuch*.] 
long,  in  otliers  reduced  to  a  globular  head.  The  plant  has  a  wide  rang^] 
occurring  in  the  Canary  Islands,  Egypt,  Arabia,  Beluchistan,  Afghanisti^j 
aiid  North-western  India.  Stewart  ^  says  it  is  common  in  the  Peshi«j 
valley  and  Trans-Indus  generally  up  to  2000  feet;  also  ontheplii*] 
and  lower  hills  of  the  Punjab,  but  that  he  has  never  seen  it  cultivate «] 
the  latter  region.  It  is  said  to  be  cultivated  at  Multan  and  Lahore,  ttoi 
in  Bengal  and  Mysore. 

History — Tlie  seeds  which  are  found  in  all  the  bazaars  of  Indii 
are  held  in  great  esteem,  are  generally  designated  by  the  Persian  i 
Ispagkul ;  butthey  also  bear  the  Arabic  name  Bazic-qatund,  under wl 
we  find  them  mentioned  by  the  Persian  physician  Alhervi  *  in  the  K 
century,   and  about  the  same  period  or  a  little  later,  by  AncenaW 
Several  other  Oriental  writers  are  quoted  by  Ibn  Baytar®  as  refeiringi" 
a  drug  of  the  same  name,  which  may  possibly  have  included  the 

1  Omelin,  Chfmistnj,  xiv.  (1860)  397.  »  Punjab  PhinUt,  Lahore  1869.  17»— a 

'   After    the    examination    of   numerous  MS.   note  atuched  to  specimens  ia  HA] 

specimens,   we  adopt   the  course  taken  by  Kew. 

Dr.  Aitohison  {CnJalngm  of  thr  PlanUt  of  th^  *  Lihrr  Ftiiidnmn^orum   /*Afln*M*»* 

Punjab  and  SinM,  Loud.   18H9)  of  uniting  cd.  Seligmann,  Vindolwnw,  1880.  4«X 

P.  Jsfxiffhu/a  to  P.  decumbciix.     The  union  ^  Lib.  ii.  tract.  2.  c.  541.  (Valgri*i  M.-tiA 

of  sfH'oies  in  this  group  may  probably  U*.  1564.  i.  H57.) 

'•arried  still  further.  *  Sontlieimera  iransl.  i.  (1640.  15i 
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'  other  species,  as  PlantoffO  Pitf/llium  L,  and  P,  Cynops  L.,  having  similar 
roperties,  and  known  to  have  been  used  from  an  early  period. 

The  Indian  Ispaghfil  attracted  the  notice  of  Europeans  towards  the 
016  of  the  last  century,^  and  has  been  often  prescribed  as  a  demulcent 
I  dysentery  and  diarrhoea.  It  was  admitted  to  the  Pharmacopaia  of 
mIm  of  1868. 

Description — ^The  seeds,  like  tliose  of  other  species  of  Plantago,  are 
^  boat-shaped  form,  the  albumen  being  deeply  furrowed  on  one  side  and 
ulted  on  the  other.  They  are  a  little  over  ^^  ^^  ^^^  ^^^^  in  length  and 
aarly  half  as  broad,  and  so  light  that  100  weigh  scarcely  three  grains. 
heir  colour  is  a  light  pinkish  grey  with  an  elongated  brown  spot  on  the 
ulted  back,  due  to  the  embryo,  which  at  this  point  is  in  close  contact 
ith  the  translucent  testa.  From  this  brown  spot,  the  thick  radicle 
m  to  the  top  of  the  seed.  The  hollow  side  of  the  seed  is  also  brown 
id  partially  covered  with  a  thin  white  membrane. 

The  seeds  are  highly  mucilaginous  in  the  mouth,  but  have  neither 
■ke  nor  odour.  Those  of  the  allied  P.  Psyllium  have  nearly  the  same 
m,  but  are  shining  and  of  a  dark  brown  hue. 

Microscopic  Structure — ^This  can  be  best  investigated  by  immersing 
m  seed  in  benzol,  as  in  this  medium  the  mucilage  is  insoluble.  When 
nu  examined,  the  whole  surface  is  seen  to  consist  of  polyhedral  cells, 
i|iarated  by  a  very  thin  bi-own  layer  from  the  albumen,  which  on  the 
sck  of  the  seed  is  only  70  mkm.  tliick.  The  albumen  is  made  up  of 
ikk-walled  cells,  loaded  with  granules  of  matter  which  acquires  an 
ange  hue  on  addition  of  iodine.  The  two  cotyledons  adhere  in  a  direc- 
DB  perpendicular  to  the  bottom  of  the  furrow  ;  their  tissue  is  com^iosed 
r  Uun-walled  smaller  cells,  containing  also  albuminous  granules  and 
Ml  of  Catty  oil. 
If  the  seed  is  immersed  in  water,  the  cells  com)K)sing  the  epidermis 
tly  swell  and  elongate,  and  soon  burst,  leaving  only  fragments  of 
walls.  When  examined  under  glycerin,  the  change  is  more  gradual, 
U  the  outer  walls  of  the  cells  yielding  the  mucilage  display  a  series  of 
lis  layers,  which  slowly  swell  and  disappear  by  the  action  of  water, 
jk  mucilage  is  consequently  not  contained  within  the  cells,  but  is 
of  the  secondary  deposits  on  their  walls,  us  in  linseed  and 
pips. 

Chemical  Composition — Mucilage  is  so  abundantly  yielded  by 
seeds,  that  one  part  of  them  with  20  parts  of  wau^r.  forms  a  thick 
pteless  jelly.  On  addition  of  a  larger  quantity  of  wattT  and  filtering, 
M  little  mucilage  passes,  the  greater  part  of  it  a(Uu*ring  to  the  seeds, 
b  mucilage  separated  by  straining  with  )>ri*ssure,  Aov^  not  redden 
psoa,  is  not  aflfected  by  iodine,  nor  precipittited  by  borax,  alcohol  or 
^ric  chloride.  The  fat  oil  and  albuminous  matter  of  the  seed,  have  not 
hM  examined. 

Uses — A  decoction  of  the  seeds  (I  p.  to  70  p.  t»f  water)  is  employed 
I  India  as  a  cooling,  demulcent  drink.  The  seeds  i>owdered  and  mi-xed 
Ui  sugar,  or  made  gelatinous  with  water,  are  sometimes  given  in 
hpinic  diHrrhcea. 

»  Fleming,  CainL  of  Indian  MfH.  Ph^U  anti  IhH'j\  (.\i1cutU,  HI**.  HI. 
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RADIX  RHEI. 

Rhubarb;    F.   Rhvharbe;    G.  Rhabarber. 

Botanical  Origin — Bkeum  officinale  Baillon,  a  pereunial  plant  » 
sembling  the  Common  Garden  Ehubarb,  but  of  larger  size.  It  diflfai 
from  the  latter  in  several  particulars :  the  leaves  spring  from  a  distiiflk 
crown  rising  some  inches  above  the  surface  of  the  ground ;  they  km 
a  sub-cylindrical  petiole,  which  as  well  as  the  veins  of  the  under  ab 
of  the  lamina  is  covered  with  a  pubescence  of  short  erect  hain.  lb 
lamina,  the  outline  of  which  is  orbicular,  cordate  at  the  base,  is  Mij 
5-  to  7-lobed,  with  the  lobes  coarsely  and  irregularly  dentate ;  it  attni 
4  to  4i  feet  in  length  and  rather  more  in  breadth. 

The  plant  was  discovered  in  South-eastern  Tibet,  where  it  is  siiili 
be  often  cultivated  for  the  sake  of  its  medicinal  root ;  but  it  is 
posed  to  grow  in  various  parts  of  Western  and  North-western 
whence  the  supplies  of  rhubarb  are  derived.     It  was  obtained  Ij 
French  missionaries  about  the  year  1867   for  Dabry,  French 
at  Hankow,  who  transmitted  specimens  to  Soubeiran  of  Paris.  Fnm 
of  these  which  flowered  at  Montmorency  in  1871,  a  botanical 
tion  was  drawn  up  Baillon.* 

Whether  the  rhubarb  of  commerce  is  derived  exclusively  from 
plant  is   not    known.       But    that  the  latter  is  a  true  source  of 
dixig  is  supported  by  the  fact,  that  there  is  at  least  no  important 
crepancy  between  it  and  the  accounts  and  figures,  scanty  and  imp«W 
though  they  are,  given  by  Chinese  authors  and  the    old   Jesuit  n» 
sionaries ;  and  still  more  by  the  iigroenient  in  structure  which  exis» 
between  its  root  and  the  Asiatic  rhubarb  of  coinnierce.- 

History — The  Chinese  appear  to  have  been  acquainted  with  th 
properties  of  rhubarb  from  a  period  long  anterior  to  the  Christian  a% 
for  the  drug  is  treated  of  in  the  herbal  called  Pni-king,  which  is  aaB* 
bated  to  the  P^mperor  Shen-nung,  the  father  of  Chinese  agriculture  ta' 
medicine,  who  reigned  about  2700  B.c.^ 

As  regards  Western  Asia  and  Europe,  we  find  a  root  called  k 
or  prjov,  mentioned  by  I  )ioscorides  as  brought  from  beyond  tbf  B* 
pliorus.  The  same  drug  is  alluded  to  in  tlie  ft)urth  century  by  AmmiiO* 
Marcellinus,^  who  states  that  it  takes  its  name  from  the  river  Rhav* 
modern  Volc^a),  on  wjiose  banks  it  j^^rows.  Plinv  describes  a  root  iend 
Rkacohin,  which  when  pounded,  yielded  a  colour  like  that  of  wine  W 
inclining  to  saffron,  and  was  bi-ought  from  beyond  Pontus. 

The  drug  thus  described,  is  usually  regarded  as  rhubarb,  or  at  W 
as  the  root  of  some  species  of  RhcAim,  but  whether  produced  in  til 
regions  of  the  Euxiue  (Pontus),  or  merely  received  thence  frorarenw* 
countries,  is  a  ([uestion  that  cannot  be  solved. 

^  AdanM>ma^x.2\^\  Associutinn  Frnn^nisr  by   one   of  us   at    Clapham  ComBX*  ■* 

pour   ravan/:/'inr)U   de  In   Srirnr*-^   (.'oniptes  l^oiKiim. 

R«i.ins   (Ic    la    1^*  Session,   1S7*2.    514-.VJ9.  »  Brptsrhnoider,  rAiH<j»^  RV4»»«' ''**• 

f\.  X.  F'ooohow.  187tK  2. 

*  We  have  particularly  <*.\aniino«l  tlie  very  *  Scripture's  Hi<t4>ria  Ilouwna  •'***  **    ^ 

}irgc  root  of  a  pluut  of  A',  o^inna'^  cultivated  frr-s,  ii  (l74o)  511  ^Amm.  Mirc.  xr.i.''  '■" 
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wever  certain  that  the  name  Radix  porUuxi  or  Bha  pontiaim, 
^ribonius  I^i^gus^  and  Celsus,^  was  applied  in  allusion  to 
whence  the  drug  was  received.  Lassen  has  shown  that 
Avans  from  Shensi  in  Northern  China  arrived  at  Bokhara  as 
i  year  114  B.G.  Goods  thus  transported  might  reach  Europe 
ay  of  the  Black  Sea,  or  by  conveyance  down  the  Indus  to  the 
rt  of  Barbarike.  Vincent  suggests'  that  the  rha  imported 
t  route  would  naturally  be  termed  rha-poTUicum,  while  that 
the  second  might  be  called  rha-harharv/ni, 
not  prepared  to  accept  this  plausible  hypothesis.  It  receives 
D  from  the  author  of  the  Periplus  of  the  Erythrean  Sea 
54;,  whose  list  of  the  exports  of  Barbarike  ^  does  not  include 
nor  is  rhubarb  named  among  the  articles  on  which  duty 
at  the  Roman  custom-house  of  Alexandria  (a.d.  176-180).^ 
ms  Rheum  barbamm  vel  barbaricum  or  Rtu  barbamm  occur 
itings  of  Alexander  Trallianus^  about  the  middle  of  the  6th 
id  in  those  of  Benedictus  Crispus/  archbishop  of  Milan,  and 
Seville,  who  both  flourished  in  the  7th  century.  Among  the 
riters  on  medicine,  the  younger  Mesue,  in  the  early  part  of 
century,  mentions  the  rhubarb  of  China  as  superior  to  the 
r  Turkish.*  Constantinus  Africanus  *^  about  the  same  period, 
Indian  and  Pontic  Rheum,  the  former  of  which  he  declares  to 
)le. 

•b  in  the  12th  century  was  probably  imported  from  India,  as  we 

from  the  tarift'  of  duties  levied  at  the  port  of  Aeon  in  Syria,  in 

ment  *^  it  is  enumerated  along  with  many  Indian  drn^^s,  Asimilar 

1271,  relating  to  Barcelona,  mentions  Ruibarbo}^   In  a  statute 

of  Pisa  called  the  Breve  Fundaca riorum,  dating  1305,  rhubarb 

is  classified  with  commodities  of  the  Levant  and  India.^ 

st  and  almost  the  only  European  who  has  visited  the  rhubarb- 

ountries  of  China,  is  the  famous  Venetian   traveller,  Marco 

0  speaking  of  the  province  of  Tangut  says — "  .  .  et  par  toutes 

jnes  de  ces  provinces  se  treuve  le  red^arbe  en  grant  habondance. 

chatent  les  marchans  et  le  portent  par  le  monde.** 

:ch  of  the  history  of  rhubarb  would  be  incomplete  without 

rence  to   the  various  routes  by   which   the   drug   has   been 

to  Europe  from  the  western  provinces  of  the  Chinese  Empire, 


mtionr  Medicanuntorum,  c  1 67. 
Hnd,  lib  V.  c.  23. 

f^nmmmf  and  Xarigah'on  of 

ii.  0^07)  389. 

n'f.  ii.  390. 
.  cU,  ii.  6>6. 
.  c-  8  (Htllcr's  #Nlitioii.) 
^trolfHjiit  Curftis,  Ixxxix.  874. 
ft.  eil.,  IxxxiL  tJ2H.     Thf  exi>Ia. 

by  Isidore  is  this: — ** liruhar' 
lltupontitum  :  iUu<l  qiKMl  trans 
I  m\o  barbarico ;  istiid  i)ucwl  circa 
igitur,  iiominatiini  est.  Hfu  an> 
citur.  Rrubarfktnitrt  ergo,  quAiti 
m  Rrupfmtu'um  qiiani  mdiw 
Uit    Isiilore   was   foud   of    such 


•  Ravtdttctni,  Rncrd  barharttfn,  and  Rared 
Tarekicum  are  the  terms  used  in  the  Latin 
translation  wv  have  consulted. 

*^  De  omnilms  wudifo  eofptUn  neeaauriiM^ 
Basil.  1539.  354. 

^*  AuiacMde  Jirumlem  contained  in  the 
RfrurU  drs  Hitioriens  dss  Croiaruirj,  Loi$,  ii. 
(1848)  176. 

"  Capman J,  Mfmorias  de  . ,  ,  BarttUma, 
1(1779)44 

»  Ronaini,  StatuH  in^Oi  deUa  cittd  di 
Pisa  dal  xii  al  xiv  $e€oin,  iii.  (Firenie,  1857) 
106.  115. 

**  Pauthier,  Le  Lirre  de  Marro  Pofo  .  .  . 
rMigi  en  fran^ti*  !*oum  an  dieter  en  1298  par 
Huatieiett' dt  Fiae,  \.  (1865)  165.  ii.  490.^ 
The  ancient  kiug«]oni  of  Tangut  is  partially 
included  in  the  modern  province  of  Kansalu 
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and  which   have  given  rise  to  the  familiar  designations  of  Bmjum^ 
Turkey  and  China  RkiAarb, 

The  first  route  is  that  over  the  barren  steppes  of  Central  Ant  Ij 
Yarkand,  Kashgar,  Turkestan,  and  the  Caspian  to  Kussia ;  the  tecond  ij 
the  Indus  or  the  Persian  Gulf  to  the  Ked  Sea  and  Alexandria,  or  lijr 
Persia  to  Syria  and  Asia  Minor ;  and  the  third  by  way  of  Canton,  tke 
only  port  of  the  Chinese  Empire  which  previous  to  the  year  1842,  Ml 
direct  communication  with  Europa 

In  1653,  China  first  permitted  Russia  to  trade  on  her  actual  fronden. 
The  trafl&c  in  Chinese  goods  was  thereupon  diverted  from  the  line  of  tk 
Caspian  and  Black  Sea  further  north,  taking  its  way  from  Tangut  aooM 
the  steppes  of  the  high  Gobi,  and  through  Siberia  by  Tobolsk  to 
iloscow.  Thus  it  is  mentioned  in  1719,  that  Urga  on  the  north  e^rf 
the  Gobi  desert,  was  the  principal  depot  for  rhubarb.  From  the  eariieit 
times,  Bucharian  merchants  appear  to  have  been  agents  in  ttus  traSi; 
the  producers  of  the  drug  never  concerning  themselves  about  its  ezpoit 

Consequent  on  the  rectificiition  of  frontier  in  1728,  a  line  of  CYUtOB* 
houses  was  established  by  treaty  between  Russia  and  China,  wherebjttl 
commerce,  previously  unrestricted,  was  limited  to  the  govemnOI 
caravans  which  passed  the  frontier  only  at  Kiachta  and  at  Zamehii^ 
south  of  Nerchinsk.  The  latter  place  always  remained  unimpdrtul, 
while  Kiachta  and  the  opposite  Chinese  town  of  Maimatchin  became  ttl 
staple  depots  of  rhubarb. 

The  root  was  subjected  to  special  control  as  early  as  1687— 1697  If 
the  Russian  Government,  who  finally  monopolized  the  trade  about  1701 
Caravans  fitted  out  by  the  Crown,  alone  brought  the  drug  to  Mosoov, 
until  1762,  when  the  caravan-trade  was  for  a  while  thrown  open,  k 
was  not  until  this  period  that  the  export  of  rhubarb  became  considff- 
able,  although  tlie  stringent  regulations  established  in  173<^,  were  still 
maintained.  The  surveillance  of  rhubarb  was  exercised  at  Kiachta ini 
special  court  or  office  called  the  Brake^  under  instructions  from  the 
liussiau  Minister  of  War,  by  an  apotliecary  appointed  for  six  years,  tlie 
object  being  to  remove  from  the  rhubarb  brought  for  inspection,  il 
inferior  or  spurious  pieces,  and  to  improve  the  selected  drug  bytrimmiDf 
paring  and  boring.  It  was  then  carefully  dried,  and  packed  in  che* 
which  were  sown  up  in  linen  and  rendered  impervious  to  wet,  by  boBj 
j)itched  and  then  covered  with  hide.  The  drug  was  dispatched,  butoaj^ 
in  quantities  of  1000  7)?/r/.s  (40,000  lb.),  once  a  year  by  way  of  W* 
l^aikal  and  li'kutsk  to  Moscow,  whence  ii  was  transmitted  to  J^ 
Petersburg,  to  be  there  delivered  to  the  Crown  apothecaries  and  inpu^ 
to  be  sold  to  druggists. 

We  are  indebted  for  these  accounts  chietiy  to  Calau,*  an  apotheciif 
appointed  to  supervise  the  examination  of  rhubarb,  and  who  re?i<W ' 
long  time  at  Kiachta.  An  exact  account  of  the  remarkable  policy « 
the  Russian  (rovernment  in  relation  to  that  drug,  was  also  given  by  ^•^ 
Schroders  ^  in  IStU. 

So  long  as  China  kept  all  her  j)()rts  closed  to  foreign  commeitt 
except  Canton  in  the  extreme  south,  a  large  supply  of  fine  rhnhtf^ 

^  From  the  (Ti'rmnn  word  Bmi-lr,  the  name  *  Oauper's  /?/•;>.  fiir  Pharm.  ujvi  ^*'^ 

applied  to  persons  appointi»d  tor  the  oxami-  1842.  4r>2  457;  Phnnn.  Jmim,  ii.  Il***  *'^ 

nation  of  nifrclmmli/e  bnmght  to  the  p<jrts  '   Canstatt's    Jahrr^rrichi    f»r   !?**•  * 

of  the  Baltic.  35-42. 
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1  its  way  to  Europe  by  way  of  Russia.  But  the  unpleasant 
npaniments  of  the  Kussian  supervision,  which  was  exercised  with 
aring  severity,*  and  the  extreme  tediousness  of  the  land-transport, 
»  the  Chinese  very  ready  to  accept  an  easier  outlet  for  their  goods, 
irdingly  we  find  that  the  opening  of  a  number  of  ports  in  the 
1  of  China,  exerted  a  very  depressing  influence  on  the  trade  of 
hta,  which  was  augmented  by  the  rebellion  that  raged  in  the  interior 
hina  for  some  years  from  1852. 

)n  these  accounts,  Russia  in  1855  removed  certain  restrictions  on 
lade,  though  without  abandoning  the  Rhubarb  Office.  She  withdrew 
)60,  the  custom-houses  to  Irkutsk,  and  declared  Kiachta  a  free  port, 
e  by  the  treaty  with  China  of  November  18G0,  she  insisted  on  that 
itry  abandoning  all  restrictions  on  trade. 

Sat  the  over-land  rhubarb  trade  had  already  been  destroyed :  the 
lese  tempted  by  the  increased  demand  occasioned  by  the  new  trading- 
s,  became  less  careful  in  the  collection  and  curing  of  the  root,  while 
Russians  insisted  with  the  greatest  strictness  on  the  dmg  being  of  the 
istomed  quality.  Hence  it  hap|)ened  that  from  1860,  hanlly  any 
barb  was  delivered  at  Kiachta,  either  for  the  government  use  or  to 
ite  traders ;  and  in  1863,  the  Rhubarb  Office  was  abolished, 
rhus,  the  so-called  Russian  or  Muscovitic  or  Crovm  Rhubarb, 
iliarly  known  in  England  as  Turkey  Rhubarb,  a  drug  which  for  its 
Formly  good  quality  long  enjoyed  the  highest  reputation,  has  become 
ing  of  the  past,  which  can  only  now  be  found  in  nmseum  collections, 
egan  to  appear  in  English  commerce  at  the  commencement  of  tlie 
century.  Alston,*  who  lectured  on  botany  and  materia  medica  at 
dburgh  in  1720,  speaks  of  rhubarb  as  brouglit  from  Turkey  and  the 
t  Indies, — "  and  of  late,  likewise  fi*om  Muscovy." 
It  has  been  shown  (p.  443)  that  rhubarb  was  shipped  from  Syria  in  the 
i  century.  Vasco  da  Uama  *  mentions  it  in  1407,  among  the  exports 
Alexandria.  In  fact,  the  drug  was  carried  from  the  far  east  to  Persia, 
nee  it  was  brought  by  caravans  to  Aleppo,  Tripoli,  Alexandria,  and 
I  to  Smyrna.  From  these  I-*evant  ports  it  reached  Europe,  and  was 
ibuted  as  Turkey  Rhubarb;  while  that  which  was  shipped  direct 
I  China,  or  by  way  6f  India,  became  known  as  China,  Canton,  or 

Imiia  Rhubarb.     The  latter  was  already  the  more  common  sort  in 
land  as  early  as  1640.^ 
Ka  the  rhulirb  of  the  Levant  disappeared  from  trade,  that  of  Russia 

not  only  its  place  but  likewise  its  name,  until  the  term  •*  Turkey 
harb  **  came  to  be  the  accepted  designation  of  the  drug  imported 
i  Russia.  This  strange  confusion  of  terms  was  not  however  preva- 
on  the  Continent,  but  was  chiefly  limited  to  Rritish  trade, 
riie  risk  and  expense  of  the  enormous  land-transport  over  almost 
whole  breadth  of  Asia,  caused  rhubarb  in  ancient  times  to  Iks  one 
le  very  costly  drugs.  Thus  at  Alexandria  in  1497,  it  was  vklued  at 
ve  times  the  price  of  benzoin.  In  France  in  1542,^  it  was  worth 
imes  as  much  as  cinnamon,  or  more  than  four  times  the  price  of 

hut  iu  I860,  the  Rassians  coninelle<l  n«r  A.  Herculano  e  o  Hario  d«  CMt«llo  de 

liinvM  to  burn  tfOOO  tb.  of  rhubarb,  PaivA,  f<L  3.  liaboa,  1861.  115. 

•  urvtext  that  it  waa  too  aimtll!  «  rarkiiiaon,  TKeatrum  Bvianicum,  1640. 

tttttres  vH  the  MaL  Mfd.  i.  (1770)  502.  155. 

'4fUirv  da  Hag€m  df  Vtutco  tUi   Gamn,  *  licber,  ApprMatiun  dt  la/ortun*  privU 
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saifrou.  At  Ulm  in  1596,*  it  was  more  costly  than  opium,  A  6er 
price-list  of  1614,*  shows  Radix  Rha  Barhari  to  be  six  times  as  dei 
fine  myrrh,  and  more  than  twice  the  price  of  opium.  An  official  Eq 
list®  giving  the  price  of  drugs  in  1657,  quotes  opium  as  6s.  pei 
scammony  1 25.,  and  rhubarb  16s. 

Production  and  Commerce — The  .districts  of  the  Chinese  En 
which  produce  rhubarb,  extend  over  a  vast  area.  They  are  comp 
in  the  four  northern  provinces  of  China  Proper,  known  as  Chihli,  Sh 
Shensi,*  and  Honan ;  the  immense  north-western  province  of  Eai 
formerly  partly  included  in  Shensi,  but  now  extending  across  the  d 
of  Gobi  and  to  the  frontiers  of  Tibet ;  the  province  of  Tsing-ha 
habited  by  Mongols,  which  includes  the  great  salt  lake  of  Koko-noi 
the  districts  of  Tangut,  Sifan,  and  Turfan ;  and  lastly  the  mountai 
the  western  province  of  Szechuen.  The  plant  is  found  on  the 
turages  of  the  high  plateaux,  growing  particidarly  well  on  spoU 
have  been  enriched  by  encampments. 

What  little  we  further  know  regai*ding  the  production  of  rhu 
and  its  preparation  for  the  market,  is  due  partly  to  Chinese  authoi 
and  partly  to  Catholic  missionaries,^  and  is  of  a  rather  meagre 
unsatisfactory  character.  The  root  is  dug  up  at  the  beginnii 
autumn  when  the  vegetation  of  the  plant  is  on  the  decline,  and 
operation  is  probably  continued  for  a  few  months^  or  in  some  dist 
for  the  whole  winter.  It  is  cleaned,  its  cortical  part  sliced  oft 
the  root  cut  into  pieces  for  drying.  This  is  performed  either  by  th 
of  fire  heat,  or  by  simple  exposure  to  sun  and  air,  or  the  pieces  are 
partially  dried  on  a  hot  stone,  and  then  strung  on  a  cord  and  suspe 
until  the  desiccation  is  complete. 

Rhubarb  is  now  purchased  for  the  European  market  chiefly  at 
kow  on  the  upper  Yangtsze,  whither  it  is  brought  from  the  prov 
of  Shensi,  Kansuh,  and  Szechuen.     From  Hankow  it  is  sent  dov 
Shanghai,  and  tliere  shipped  for  Europe.      The  exports  from  Hai 
are  thus  stated  in  official  documents.^ 


1866 

1867 

1868 

1869 

1870 

1871 

Peciils'  2985 

3425 

2866 

3398 

3370 

3859 

Much  smaller  quantities  (554  peculs  in  1872)   are    shipped 
Tientsin ;  and  there  are  occasional  exportations  from  Canton,  Amoy 
Foochow.     The  imports  of  rhubarb  into  the  United  Kingdom  in 
amounted  to  343,30G  lb.,  the  estimated  value  of  which  was  £G2,7M 

Description — China  Rhubarb  as  imported  into  Europe,®  consi 
portions  of  a  massive  root  which  display  considerable  diversity  of 


1  Reichard,  Beit  rage  zur  Geschichie  dcr 
Apothrkcn,  Ulm,  1825.  208. 

•  See  p.  177,  note  3. 

•  Book  of  the  Values  of  Merchandize  im- 
ported^  according  to  which^  Excize  is  to  be 
paid  by  the  First  Buyer ^  Lond.  1657. 

*  According  to  Consul  Hughes  of  Hankow, 
San-yuan  in  Shensi  (north  of  Singanfu)  is 
one  of  the  principal  marts  for  rhubarb. 

*  Farre  in  Phann.  Joum  vii.  (1866)375  ; 
Chauveau,  Vicar  Apostolic  of  Tibet  (1870) 
and  IViet  a  French  missionar}'  both  quoted 


by  Collin  in  his  thesis  Des  Khulxtrhri, 
1871.  22.  24. 

•  Reports  on  Trade  at.  the  Treat v  / 
China  for  1870  ;  Vomtnerrial  Repc^ 
her  Majesty's  Consuls  in  China,  IS'i 
J)   57. 

'     7  I  pecul  ^  133i  lb. 

®  Annual  Statement  of  the  Tnide  a* 
viijation  of  the  United  Kingdom  for  Is 

•  It  is  now  often  trimmed  by  wb< 
druggists  to  simulate  the  old  RnsnsJ 
barb. 
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rinng  from  the  various  operatioDA  of  paring,  slicing  and  trimming,  to 
liich  they  have  been  subjected.  Thus  some  pieces  are  cylindrical  or 
tflher  barrel-shaped,  others  conical,  while  a  large  proportion  are  plauo- 
BQvez,  and  others  again  are  of  no  regular  sha})e.  These  forms  are  not 
II  found  in  the  same  package,  the  drug  being  usually  sorted  into  round 
mAJUU  rkubftrb.  In  dimensions  we  find  3  to  4  inches  the  commonest 
Mth,  though  an  occasional  piece  6  inches  long  or  more,  may  be  met 
mL  The  width  may  be  stated  at  2  to  3  inches.  The  outer  surface  of 
M  loot  ia  somewhat  shrivelled,  often  exhibiting  i)ortions  of  a  dark  bark 
mi  have  not  been  pared  away.  Many  pieces  are  pierced  with  a  hole, 
^  which  may  be  found  the  remains  of  a  conl  used  to  suspend  the  root 
ftik  drying.  The  drug  is  dusted  over  with  a  bright  bn)wnish-yellow 
GMrder,  on  removal  of  which  the  outer  side  of  the  root  is  seen  to 
■nre  a  rusty-brown  hue,  or  viewed  with  a  lens  to  be  marked  by  the 
ittdollary  rays,  which  ap|)ear  as  an  infinity  of  short  bn>ken  lines  of 
Mpbrowu,  traversing  a  white  ground. 

The  character  which  most  readily  distinguishes  the  rhubarb  of  China, 
.  that  we]l-deve]o{)ed  pieces,  broken  transversely,  display  these  dark 
■ei  arranged  as  an  internal  ring  of  star-like  Sftots.  Although  this 
Mncter  is  by  no  means  obvious  in  every  piece  of  Chinese  rhubarb,  it 
^  €f  acme  utility  from  the  fact  that  in  European  rliubarb,  such  spots 
W  generally  wholly  wanting,  or  at  most  occur  only  sparingly  and  in  an 
llitnl  manner. 

In  jutlging  of  rhubarb,  great  stress  is  laid  u)K)n  the  appearance  of 
H  tout  when  broken,  and  the  circumstance  of  the  fractured  surface 
IMeuting  no  symptoms  of  de(;ay,  discoloration,  or  s{>onginess.^  In  gooil 
Ikabarb,  the  interior  is  found  to  1>e  compact,  and  l>eautifully  veined  with 
feridUh-brown  and  whiti*,  sonietiuies  not  unmixed  with  iron-grey.     The 

when  cliewed  tastes  gritty,  by  reason  of  the  crystals  it  contains  of 

It;  of  calcium ;   but  it  is  besides  bitter,  astringent  and    nauseous. 

odour  is  i>eculiar,  and  except  by  the  druggist,  is  mostly  reganleti 
very  disagreeable. 

Microscopic  Structure — The  tissue  of  rhubarb  is  made  up  of  a 
parenchyme,  brown  medullary  rays  and  a  few  irregularly  scattered 
Kqr  laige  Hbro-vascular  bundles,  which  are  devoid  of  ligneous  cells. 

On  a  transverse  fracture  of  specimens,  which  are  not  too  much  peeled, 
dark  cambial  zone  may  be  distinguished.  In  that  part  of  the 
only  the  medullary  rays  display  the  usual  radial  arrangement,  and 
kibe  interior  of  the  root  no  regular  structure  is  met  with.  There  is  no 
^A-marked  pith,  but  the  central  portion  of  the  tissue  shows  a  mixture 
^vhite  parenchyme  and  brown  medullary  rays  running  in  every  direc- 
IBb.  In  full-grown  roots,  the  central  part  is  separated  from  the  cambial 
Mie  by  the  band  of  stellate  patches  already  mentioned. 

As  to  the  contents  of  the  wliite  cells,  they  are  loaded  either  with 
hanh  or  tufted  crystals  of  oxalate  of  calrium.  the  amount  of  the  latter 
■iiff  especially  liable  to  variation.  Scheele.  after  having  discovered  the 
Kdic  acid,  pointed  out  in  17H4,  that  the  crystals  under  notice  consist 

TIm  i|iiAlity  Aod  AppeArA0C4*  of  rhuharh  diurk   or  ilecav^l   Dortion   remored  with  % 

^W  BoTP  r«g»rdfil  ill  Knf^Und  than  on  chisel  or  file,  while  tne  operatur  iji  nut  allowed 

CWtiotnt.     To  insure  a  Ane  powder  of  to  handle   the  drug    except   with    leather 

It  hiM,  th*  drvg  it  most  carefullv  pre>  gloves, 
b  root  Itetug  split  open,  and  any 
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of  that  acid  in  combination  with  lime.  The  medullary  rajs  contain  the 
substances  peculiar  to  rhubarb,  but  none  of  them  occur  in  a  ciystiUiie 
state. 

Chemical  Composition — The  active  constituent  of  the  root  ki 
long  been  supposed  to  reside  in  the  yellowish  red  contents  of  the  rnedri* 
lary  rays.  Schrader  as  early  as  1807,  prepared  a  Bhubarb-BiiUr,  to  wUik 
he  attributed  the  medicinal  powers  of  the  drug.  Since  then,  serenl  iiW 
stances  of  the  same  kind  have  been  separated  by  various  methods,  ul 
described  under  different  names :  such  are  the  Bhabarbersioff  of  Ttoam' 
dorfif,  the  Rheumin  of  Homemann,  the  Rhaharberin  of  Bachner  oil 
Herberger,  the  Rh^vbarh-Yelloiv  or  Rfiein,  and  the  Rhabarbie  AeUi 
Brandes. 

Schlossberger  and  Dopping  in  1844,  first  recognized  among  theabo1^ 
named  substances,  a  definite  chemical  body  named  Chrysophan  or  Ckrfh 
phanic  Acid,  C^*H®0*,  which  had  been  previously  found  by  Rochlederiil 
Heldt  in  the  yellow  lichen,  Panneliaparietina,  It  partly  forms  theyeUw 
contents  of  the  medullary  rays  of  rhubarb,  and  when  isolated,  ciysUDitf 
in  golden  yellow  needles  or  in  plates.  It  dissolves  in  ether,  aleoiiol 
benzol ;  though  scarcely  soluble  in  water,  it  is  nevertheless  extaelrf 
from  the  root  to  some  extent  by  that  solvent,  probably  by  reason  of 
accompanying  substances.  Alkalis  dissolve  it,  forming  fine  daik  nlj 
solutions. 

By  precipitating  alcoholic  solutions  of  extract  of  rhubarb  with  elhat, 
Schlossberger  and  Dopping  obtained   together  with  chr}*sophan, 
resinous  bodies  which  they  named  Aporetin,  Phccorefin,  and  Eryth 

De  la  Rue  and  Miller  (1857)  extracted  from  rhubarb  in  addidoi 
chrysophan,  an  allied  substance,  Emodin,  which  crystallizes  in  onifi^ 
coloured  prisms,  sometimes  as  luiich  as  two  inches  long.  Its  C'»m[tfi' 
tion  was  found  to  a^^ree  with  the  formula  C^^H^C)^^ 

The  latest  researches  on  this  difficult  subject  are  those  of  Kuwy, 
wlio  has  obtained  from  rhubarb  the  following  constituents : — 

1.  Ehro-tannic  Acid,  C^li^O^*,  a  yellowish  powder  abundantly p»- 
sent  in  rhubarb,  soluble  in  water  or  alcohol,  not  in  ether.  Its  soluti'i* 
produce  blackish-green  precipitates  with  persalts  of  iron,  andgrejii 
ones  slowly  turning  blue,  with  ])rotosalts  of  the  same. 

2.  Rhcumic  Arid  (Rheiunsdure),  C^H^^'O®,  obtained  as  a  x^^ 
brown  powder,  by  boiling  rheo-tannic  acid  with  a  dilute  mineral » 
a  fermentable  sugar  being  developed  at  the  same  time.  Rheumicrf 
exhibits  nearly  the  same  reactions  as  rheo-tannic  acid,  but  is  nij 
sparingly  soluble  in  cold  water.     It  partly  pi-e-exists  in  rhubarb. 

\\,  Neutral  colourless  substance,  sparingly  soluble  in  hot  water.  i»j 
separating  from  the  latter  in  prismatic  crystals  of  the  formula  C^*ffVj 
no  name  has  yet  been  given  to  it. 

4.  Phceoretin,  C^"H^'^0",  agreeing  with  the  substance  thus  namtHl^ 
Schlossberger  and  Dopping.  It  is  a  brown  powder,  soluble  in  alcoW 
or  in  acetic  acid,  but  not  in  ether,  chloroform  or  wat^r. 

5.  Chn/soplian,  described  above;  it  agrees  in  composition  w 
Alizarin. 

A  pectic  matter,  which  abounds  in  rhubarb,  has  not  yet  been  ^ 
factorily  examined.     As  to   the   mineral  constituents,  their  amount  • 

»   Phann.  ZntJtcJirift  f\  Hmnland,  vi.  (1807)  603-027;  ab.strict  in  Wiggere  aod  H 

Jahr^Hbtrirhi  for  1807.  40. 
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eedingly  variabla  Two  samples  of  good  China  Khubarb  dried  at 
f  C.  and  incinerated,  yielded  respectively  12*9  and  13-87  per  cent  of 
.  Another  sample  which  we  had  particularly  selected  on  accoimt 
its  pale  tint,  afforded  no  less  than  43*27  per  cent  of  ash.  The  ash 
lists  of  carbonates  of  calcium  and  potassium.  English  rhubarb  from 
ibnry  (portions  of  a  large  specimen)  left  after  incineration  10*90  pet 
t  of  ask 

IVom  a  practical  point  of  view  the  chemical  history  of  rhubarb  is  far 
n  satisfactory,  for  we  are  still  ignorant  to  what  principle  the  drug  owes 
therapeutic  value,  or  what  the  pharmaceutical  preparations  in  which 
active  matter  may  be  most  appropriately  exhibited.  Chrysophan 
aid  to  act  as  a  purgative,  but  less  powerfully  than  rhubarb  itself. 

Uses — Khubarb  is  one  of  the  commonest  and  most  valuable  purga- 
9;  it  is  also  taken  as  a  stomachic  and  tonic. 

Substitutes — These  are  found  in  the  roots  of  the  various  species  of 
mm,  cultivated  in  Europe.  In  most  countries,  the  cultivation  of 
ibarb  for  medicinal  use  has  at  some  time  been  attempted.  Yet  in 
i  few  instances  has  it  been  persistently  carried  on ;  and  though  the 
g  produced  has  often  been  of  good  appearance  and  by  no  means 
Dia  of  the  characteristic  properties  of  Asiatic  rhubarb,  it  has  failed 
pdu  the  confidence  of  medical  men,  and  to  acquire  much  importance 
the  drug-market. 

These  results  are  doubtless  owing  in  large  measure  to  the  species  of 
wm  cultivated,  which  has  never  been  that  which  yields  the  finest 
inese  rhubarb.  Now  that  the  true  kind  has  been  obtained,  a  much 
Iter  success  may  be  anticipated.^  The  European  rhubarb  most  inte- 
tmg  from  our  point  of  view  is 

English  Rhubarb^So  early  as  1535,  Andrew  I^rde,  an  English 
thasian  monk  and  practitioner  of  medicine,  obtained  seeds  of  rhubarb, 
ich  he  sent  as  "  a  ffrett  iresurc  "  to  Sir  Thomas  Cromwell,  Secretary 
State  to  Henry  VIII.;  but  as  he  says  they  '*  come  oictt  of  harbary^ 
must  be  allowed  to  hold  their  genuineness  as  doubtful.^ 
In  the  following  century,  namely  about  the  year  1608,  Prosper  Alpinus 
*adua  cultivated  as  the  True  Khubarb,  a  plant  which  is  now  known 
Uicum  Rhapontieum  L.,  a  native  of  Southern  Siberia  and  the  regions  of 
Volga.'  From  this  stock.  Sir  Mattliew  Lister,  i>hysician  to  Charles  I., 
ured  seeds  when  in  Italy,  and  gave  them  to  Parkinson,^  who  raised 
lis  firom  them. 

Collinson  obtained  rhubarb  plants  from  seeds  procured  in  Tartary,. 
sent  to  him  in  1742,  by  Professor  Siegesbcck  of  St.  Petersburg.* 
&bout  1777,  Ilayward,  an  ajwthecary  of  Banburj'  in  Oxfordshire, 
menced  the  cultivation  of  rhubarb,  with  plants  of  Rh,  Rhapontieum, 
id  from  seeds  sent  from  Kussia  in  1762.  The  drug  he  produced  was 
ood  that  the  Society  of  Arts  awarded  liim  in  1789,  a  silver  medal 
in  1794  a  gold  medal.*  Tlie  Society  also  awarded  medals  about  the 
B  time  (1789—1793)  to  grower^  of  rhubarb  in  Somersetsliire,  Yorksliire 

Ir.    VnhtT  of   liodicott   near   lUnban*  •  Proiper  Alpinua,  /Ar  IlhapoKtico,  Lugd. 

ilrcatly  (1S73)  commenced  tho  cultira-  lUt  1718. 

>f  JUuum  officinaU  Haillou.  *  Thrairum  fiadtnu'um,  1040.  157. 

loorU't  JfUroduction  and  Ihfftaiy,  ro-  •  Dillwyn,//(;rftaCW/inA>Hi'afiii.t.l843.45. 

td  by  the  Etaly  Bnglith  Text  Society,  •  Trans,  v/  Soc.  o/ArU,  riii.  (17W)  76  ; 

M  xa  (1794)  225. 
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and  Middlesex,  some  of  whom,  it  appears,  cultivated  Rh.  palmaium 
the  death  of  Hayward  in  1811,  his  rhubarb  plants  came  into  the  poss 
of  Mr.  P.  Usher,  by  whose  descendants,  Mr.  B.  Usher  and  sons,  tb 
still  cultivated  at  Bodicott,  a  village  near  Banbury. 

We  had  the  pleasure  of  inspecting  the  rhubarb  fields  of  1 
Usher  on  Sept.  4.  1872,  and  of  seeing  the  whole  process  of  prepari 
root  for  the  market.^  The  land  under  cultivation  is  about  17  acn 
soil  being  a  rich  friable  loam.  The  roots  are  taken  from  thej 
during  the  autumn  up  to  the  month  of  November.  It  is  cons 
advantageous  that  they  should  be  6  or  7  years  old,  but  they  are  s 
allowed  to  attain  more  than  3  or  4  years.  The  clumps  of  root  as  re 
from  the  field  to  the  yard,  where  the  trimming  takes  place,  are  o 
size,  weighing  with  the  earth  attached  to  them,  as  much  as  60  or 
They  are  partially  cleaned,  the  smaller  roots  are  cut  oflf,  and  th< 
central  portion  is  rapidly  trimmed  into  a  short,  cylindrical  mass  t 
of  a  child's  head.  This  latter  subsequently  undergoes  a  still  i 
paring,  and  is  finally  sliced  longitudinally  ;  the  other  and  less  vi 
roots  are  also  pared,  trimmed,  and  assorted  according  to  size.  Th 
roots  are  fleshy,  easily  cut,  and  of  a  beautiful  deep  yellow.  All  ar« 
in  buildings  constructed  for  the  purpose  and  heated  by  flues.  The 
occupies  several  weeks.  The  root  after  drying  has  a  shrivelled,  un 
appearance,  which  may  be  remedied  by  paring  and  filing.  The  f 
drug  has  to  be  stored  in  a  warm  dry  place. 

When  well  prepared,  Banbury  rhubarb  is  of  excellent  appe 
The  finest  pieces,  which  are  semi-cylindrical,  are  quite  equal  in 
tlie  drug  of  Cliina.  The  colour  is  as  good,  and  the  fmctured 
exhibits  pink  markings  not  less  distinct  and  brilliant.  Even  the  : 
roots  which  are  dried  as  sticks,  have  interually  a  good  colour  am 
a  line  jjowdcr.  ]3ut  the  odour  is  somewliat  diflereut  from  tliat  ot  I 
rhubarb;  tlie  taste  is  less  bitter  but  more  mucilaginous  and  a>ti 
and  the  root  is  of  a  more  spongy,  soft,  and  brittle  texture.  Tlu: 
tare  is  tlie  same  as  that  of  the  Cliinese  rhubarb,  except  tluit,  as  ; 
.'^tated,  the  star-like  spots,  if  jpresent,  are  isolated,  and  not  arram:' 
regular  zone. 

The  drug  commands  but  a  low  ])rice,  and  is  chielly  srdil,  it 
tor  exportation  in  the  state  of  powder.     It  is  not  easily  punli; 
London. 

Frciirh  (fnfl  Gcnnan  lUitiharh — Tlie  culiivation  «»f  rliuki 
( oninienced  in  France  in  the  latter  half  of  the  last  eenturv,  a 
]»ecn  pursued  with  some  enthusiasm  in  various  localities.  The 
grown  were  IiJuum  indmafKni  L.,  Hh.  uiidubitii m  L,  HJi,  co,.,^.i^ 
and  lili.  li])"i)oniicoin  L.  The  first  was  thought  by  (Juibourt  -  ;• 
a  root  more  nearly  approaching  than  any  other,  the  rhubarb  of 
but  it  is  that  which  is  cultivated  the  least  readily,  the  ceutral  r^.* 
liable  to  premature  decay.  l>otli  this  plant  and  RIi.  c iiih'htf,*' 
formerly  cultivated  by  order  of  the  Ku.^siaii  (Jovernnient  on  a  lur. 
at  Kolywan  and  Krasnojarsk  in  Southern  Siberia,  but  the  cultr 
we  believe,  Ikumi  long  abandoned.^ 

'   Xo  lis*'  is  maiio  of  tho  l.avrs.  ntKivtl   for  sal<»  in   Loihlon,    Dec, 

-  Histuirt]  (Its  Dnujuis^  ii.  {184i»)  30S.  Samplis  of  tho  ilrug  now  60  vt-azs 

•"•  Twelve  chests  of  this  rhiilviil)  siiid  to  ho  in  my  ]>os.session  aud  s>iiU  sound  a: 

-.-•f  tho  crop  of  170*3,  which  had  hecn  lyin^;  — D.  *H. 

i:i  the  Russian  (.Joverument  warehouses,  were 
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As  to  Fraiice,  it  appears  from  inquiries  we  have  lately  made  (1873), 
hA  except  in  the  neighbourhood  of  Avignon  and  in  a  few  other  scattered 
Milities,  th6  cultivation  has  now  ceased. 

Bknim  BhapoiUicum  is  the  source  of  the  rhubarb  which  is  produced 
B  Ansterlitz  and  Auspitz  in  Moravia,  and  at  Ilmitz,  Kremnitz  and 
^Eraenkirchen  in  Hungary.  Some  rhubarb  is  also  produced  in  Silesia 
■B 124.  Emodi  Wall.  {Rk  axialraU  Don.) 

MYRISTICEiE. 

MYRISTICA. 

^Mlr»  AfyrUtictr,  Semen  Mifrisiica:,  Xux  moschata  ;  XiUmcg  ;  F.  Miiscade, 

XoLc  dt  Muscade ;  G.  Miiskatnuss, 

ical    Origin — Myristica  fragrans    Ilouttuyn   (J/,    mtyschata 

lb.,  Jf.  ojirinalis  Linn,  t),  a  handsome,  bushy,  evergreen  tree,  with 

shilling  leaves,  growing  in  its  native  islands  to  a  height  of  40  to  r>0 

It  is  found  wild  in  Jilolo,  Coram,  Amboyiia,  Bouro,  the  western 

of  New  Guinea,  and  in  many  of  the  adjacent  islands,  including 

iraj  small  volcanic  group  of  Banda,  south  of  Cemm  ;  but  it  is  not 

ins  to  any  of  the  islands  westward  of  these,  or  to  the  Philippines 

ird). 

Ibe  nutme^'-tree  has  been  introduced  into  Bencooleu  on  i\ut  west 

of  Suiiiutia,   Malacca,   Bengal,   the    islands   of   Singiipun)    and 

J,  as  well  as  Brazil  and   the  West  Indies ;   but  it  is  only  in  a 

few  localities  that  the  cidtivation  has  been  attended  with  success. 

its  native  countries,  the  tree  comes  into  bearing  in  its  ninth  year, 

said  to  continue  fruitful  until  r>0  or  even  80  years  old,  yielding 

ly  as  many  as  2000  fruits.     It  is  diiecious,  and  one  male  tree 

pollen  sufficient  for  twenty  female. 

tistory — It  has  Ijcen  generally  lK»lieved  that  neither  the  nutmeg 
re  was  known  to  the  ancients.     C.  F.  Th.  von  Martius*  however 
ins  that  mace  was  alluded  to  in  the  comedies  of  Plautu<,-  written 
two  centuries  before  the  Christian  era. 

wonls  MaccVy  Macar,  Machir  or  Macir,  occurring  in  the  writings 

ribonius  Laigus,  Uioscorides,  (Jalen,  and  Pliny  are  thou'.'ht  by  Von 

to  refer  in  each  instance  to  mace.     But  that  the  substance  desiu- 

by  these  names  was  not  mace,  but  the  l»ark  of  a  tree  j^rowini^  in 

r,  w;is  ix»inteci  out  by  Acosta  nearly  three  centuries  aj^o,  and  by 

5nbs(^iuent  writers,  and  as  we  think,  with  i)erfect  corrtH^"tne<3.^ 

itinc';:s  and  mace  wen^  injported  from   India  at  an  early  date  by 

ibians,  and  thus  j)a>se<l  into^western  countries.     Aetius,  who  was 

It  at  the  court  of  Constantinople  a^^nit  the  year  540,  apj.ears  to 

lieen  acquainted  with  tlie  nutmeg,  it*  that  at  least  is  intended  by 

Xiicrs  //u/«V/r,  prescribed  together  with  doves,  spikenanl.  cost  us, 

animations  and  sandal  wood,  as  an  ingredient  of  the  St'trHmijunu 

/:rast/UnM\   dv^:.    11   12.    133;  *  At-tiiw.^tctrahibloHiv.st-nn.l  o.  122.- It 

'Jkiur'aJC*ji^r1oriuin/urrh(irmth'ic,  must  Imwrver  W  iulinittfU  thut  Xur  ludwi 

52y-l*3{}.  in  nitslueval  uuthont  usiuUy  »^;iiities  tbo 

/itf.  AcL  m.  scena  2.  Coco-nut. 

et  De  Unt,  Diet,  dc  Mat.  Mai. 
173. 

G  li   2 
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Masudi^  who  appears  to  have  visited  India  in  A.D.  916-920,  p(mited 
out  that  the  nutmeg,  like  cloves,  areca  nut  and  sandal  wood,  was  a  pro- 
duct of  the  eastern  islands  of  the  Indian  Archipelago.  The  Anfam 
geographer  Edrisi,  who  wrote  in  the  middle  of  the  12th  centmy,  na- 
tions both  nutmegs  and  mace  as  articles  of  import  into  Aden;*  ul 
again  "  Nois  mouscades  "  are  among  the  spices  on  which  duty  was  kried 
at  Acre  in  Palestine,  circa  A.D.  1180.^  About  a  century  later,  anotiNt 
Arabian  author,  Kazwini,*  expressly  named  the  Moluccas  as  the  mtiw 
country  of  the  spices  imder  notice. 

One  of  the  earliest  references  to  the  use  of  nutmegs  in  Eonp; 
occurs  in  a  poem  written  about  1195,  by  Petrus  d'Ebulo^  desci3o{ 
the  entry  into  Home  of  the  Emperor  Henry  VI.,  prior  to  his  cowm- 
tion  in  April,  1191.  On  this  occasion,  the  streets  were  fumigated  ii4 
aromatics,  which  are  enumerated  in  the  following  line : — 

'^  Balsama,  thus,  aloe,  mpistica,  cynnama,  nardus." 

By  the  end  of  the  12th  century,  both  nutmegs  and  mace  were  fool] 
in  Northern  Europe, — even  in  Denmark,  as  may  be  inferred  from  theiB^] 
sion  to  them  in  the  writings  of  Harpestreng.®  In  England,  mace  thoi^j 
well  known,  was  a  very  costly  spice,  its  value  between  A.D.  12M 
1377  being  about  45.  7(1.  per  lb.,  while  the  average  price  of  a 
during  the  same  period  was  but  Is.  5d,,  and  of  a  cow  9&  5rf."  It  wm 
dear  in  France,  for  in  the  Campte  de  rcxdcution  of  the  will  of  ii 
d'Evreux,  queen  of  France,  in  1372,  six  ounces  of  mace  are  appraised] 
ounce,  at  3  sols  8  deniers,  equal  to  about  %s.  Sd,  of  our  present  mc 

The  use  of  these  spices  was  diffused  throughout  Europe  long 
the  Portuguese  in  1512  had  discovered  the' mother-plant  in  the  isles 
Banda.     The  Portuguese  lield  the  trade  of  the  Spice  Islands  for  abonli 
century,  when  it  was  wrested  from  them  by  the  Dutch,  who  pursued 
same  policy  of  exclusiveness  that  they  had  followed  in  the  case  of  clc 
and  cinnamon.     In  order  to  secure  their  monopoly,  they  endeavoi 
to  limit  the  trees  to  Banda  and  Amboyna,  and  to  exterminate  them 
\vhere,  whicli  in  fact  they  did  at  Ceram  and  the  small  nt*ighboi 
islands  of  Kelang  and  Xila.     So  completely  was  the  spice  trade  in 
hands,  that  the  crops  of  sixteen  years  were  said  to  be  at  one  time  in^ 
wareliouses,  those  of  recent  years  being  never  thrown  on  the 
Thus  the  crop  of  1744  was  being  sold  in   1760,  in  which  year  anil 
mense  quantity  of  nutmegs  and  cloves  was  burned  at  Amsterdam!' 
the  price  should  fall  too  low.^ 

During  the  occupation  of  the  Spice  Islands  by  the  English 
1706  to  1802,  the  culture  of  the  nutme;?  was  introduced  into  Benc< 


1  Lrs  rrain'tsd'or,  i.  (ISGl)  341. 
'  G^o^raphu\  tnid.  par  Jaubcrt,  i.  (1836) 
51. 
'In  the  work  quoted  at  p.  250,  note  8. 

*  Kosmofjraphir^  iibei-setzt  von  Ethii,  i. 
(1869)  227. 

'  Carrnen  dc  met  thus  .tiruh's^  Basil.,  1746. 
23. — A  new  e«lition  of  this  work  by  I*rof. 
Winklemann  is  now  (1S74)  in  the  press. 

•  Daiiikc  Larffcboff,  quoted  ])v  Mevcr, 
Gcscliichtc  dcrBoOmii;  iii.  (1856)  537. 

'  Kogers,  Jliat.  of  Aqriculture  and  Pn'o-s 
in  Entjland,  i.   (1866)  361-362.   628. -It  is 


remarkable  that  luUmrgs  are  not  niccti 
thoufch  mace  is  named  repeatedly. 

^  Leber,  Ajypriciation  de  la  fvr1*in- 
au  moyni  ihjr^  ed.  2,  1847.  95. 

^  Vahnont   de    lioniare,    IhrL  rf" 
Nat,  iv.  (1775)  297.— This  author 
an   eye-witness   of  the  dcstrovtioa  k* 
recorded  : — **  Le  10  Juin  1760.  jVa  c 
Amsterdam,  pres  de  PAmirautc'.  mil« 
I'aliment  etoit  estinie  huit  luUliou 
do    France  :   on    dcvoit   en  bril'-r 
Ic   lendemain.     l^s   pieds   des  spivtt' 
baif^noient   dans  Thuile   csscntwl'-  ^ 
substances  ..." 
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nd  Penang,^  and  many  years  afterwards  into  Sin^^apore.  Extensive 
jfamtations  of  nutmeg-trees  were  formed  in  the  two  islands  last  named, 
ind  by  a  laborious  and  costly  system  of  cultivation  were  for  many 
fmn  highly  productive.^  In  1800,  the  trees  were  visited  ])y  a  de- 
rtnctive  blight  which  the  cultivators  were  powerless  to  arrest,  and 
■hich  ultimately^led  to  the  ruin  of  the  plantations,  so  that  in  18G7, 
ikete  was  no  such  thing  as  nutmeg  cultivation  either  in  Penang  or 
Sugiipore.' 

Though  so  long  valued  in  Euroi>e  and  Asia,  neitlier  nutmegs  nor  mace 
m  ever  employed  as  a  condiment  in  the  islands  where  they  are 
Bdigenous.^ 

Collection  and  Preparation — Almost  the  whole  surAice  of  the 
Bmda  Isles,  observes  Mr.  Wallace,^  is  planted  with  nutmeg-trees,  which 
hive  under  the  shade  of  the  lofty  Canarium  commune.  The  light 
^^Dktnic  soil,  the  shade,  and  the  excessive  moisture  of  these  islands, 
rtere  it  rains  more  or  less  every  month  in  the  year,  seem  exactly  to 
the  nutmeg-tree,  which  requires  no  manure  and  scarcely  any 
ition. 

In  Bencoolen,*  the  trees  bear  all  the  year  round,  but  the  chief  har\'est 
place  in  the  later  months  of  the  year,  and  a  smaller  one  in  April, 
ft(f  and  June.  The  fruit  as  it  splits,  is  gatliered  by  means  of  a  hook 
IlKhed  to  a  long  stick,  the  pericarp  removed,  and  tlie  mace  carefully 
feAiped  off.  The  nuts  are  then  taken  to  the  drying  house  (a  brick 
Wuing),  placed  on  frames,  and  exposed  to  the  gentle  heat  of  a  smoul- 
■BDg  fire,  with  arrangements  for  a  proper  circulation  of  air.  This 
hgfiag  operation  lasts  for  two  months,  during  which  time  the  nutmegs 
■l  tamed  every  second  or  third  day.  At  the  end  of  this  ])erioil,  the 
feBKb  are  found  to  rattle  in  the  shell,  an  indication  that  the  (Irvin<:  is 
■ttplete.  The  shells  are  then  broken  with  a  wooiU-n  mallet,  the 
■tmegs  picked  out  and  sorted,  and  finally  nibbed  over  with  dry  sifted 

te.    In  Randa  the  smaller  and  less  sightly  nutmegs  are  reserveil  for 
preparation  of  the  expressed  oiL 

fee  old  commercial  policy  of  the  Dutch  originated  the  singular 
of  breaking  the  shell,  and  immersing  the  kernel  of  the 
itlly  dried  seed  in  milk  of  lime,  —  sometimes  for  a  j>erio<l  of 
months.  This  was  done  with  a  view  to  render  imix)ssible  the 
tion  of  any  nutmegs  sent  into  the  market.  The  folly  of  such  a 
ing  was  demonstrated  by  Teijsmann,  who  proved  that  mere 
e  to  the  sun  for  a  week  is  sufhcient  to  destroy  the  vitality  of  the 
liL  By  immersion  in  milk  of  lime,  many  nutmegs  are  spoiled  and  the 
iMnty  is  incurred  of  a  second  drjnng.  Lumsdaine  has  also  shown 
III  eren  the  dry  liming  process  is,  to  say  the  least,  entirely  needless. 

i  How  tempting  th«    cultivation    munt  ^    <*rawfunl,    IHctinnary   of  th^    Imiiin 

1,  nuiy  be  jodgeil   from   tbo       Ishtwlt^  lSa6.  304.  — Mm  h  mMitinual  infor- 


bioi  mftc*,  which  we  find  4Uott*<l  on  the  mation  wiU  Ih;  found  in  thiii  wtirk. 

bury*  1S06,  in  the  L'jndon  I'rice  Curmit  »  Th^  JAi/uy  Ar*'hif*'la>f*,  i.  d  *i09)  iyi.  — 

||di  fpTM  ottly  import  prif^n),  m  85t.  to  S<»e  al*o  IJicknion*,  TnivU  inth'  K-itt  lii'lum 

|L  atr  ».  ;'to  these  rates  must  be  a<liled  Archiprla<h\  IStiS.  225. 

lily  of  7f.  W.  per  lb.  •  Lumsnlaino,   Phurm.   J-'r:\.   xi.  (1553) 

ifliiiiuuin,  Uooker^M  Juum.  of  J\4.  iv.  516.     For  further  inforinatiiiii  on  tho  ma- 

pB)  83.  nagenu-nt  of  nutinog  |i]aiitatiuu.s  in  ."^umatra, 

iMIiainrood in/<mrji.  o/Linncan Society,  consult  the  original  iwipr. 
i,  I.  (18e»)  45. 


454  KTRISTICEJB. 

Nutmegs  are  well  preserved  in  their  natural  shell,  in  which  state  the 
Chinese  have  the  good  sense  to  prefer  them. 

The  process  of  liming  nutmegs  is  however  still  largely  followed  ;ol 
the  prejudice  in  favour  of  the  spice  thus  prepared  is  so  strong  in  certui 
countries,  that  nutmegs  not  limed  abroad,  have  sometimes  to  be  lined 
in  London  to  fit  them  for  exportation.  Penang  nutmegs  are  aim 
imported  in  the  natural  state, — ^that  is,  un-limed. 

Description — The  fruit  of  Myristica  fragransis  a  pendulous, ^bboK 
drupe,  about  2  inches  in  diameter,  and  not  unlike  a  small  round  pes: 
It  is  marked  by  a  furrow  which  passes  round  it,  and  by  which  it 
maturity  its  thick  fleshy  pericarp  splits  into  two  pieces,  exhibiting  in  ib 
interior  a  single  seed,  enveloped  in  a  fleshy  foliaceous  mantle  or  tiS^ 
of  fine  crimson  hue,  which  is  mace.  The  dark  brown,  shining,  onfc 
seed  is  marked  with  impressions  corresponding  to  the  lobes  of  tk 
arillus ;  and  on  one  side,  which  is  of  paler  hue  and  slightly  flattorf, 
a  line  indicating  the  raphe  may  be  observed. 

The  bony  testa  does  not  find  its  way  into  European  commeice,lk 
so-called  niitmcg  being  merely  the  kernel  or  nucleus  of  the  aeii 
Nutmegs  exliibit  nearly  the  form  of  their  outer  shell  with  a  corresponiB| 
diminution  in  size.  The  London  dealers  esteem  them  in  proportioili| 
their  size,  the  largest  which  are  about  one  inch  long  by  ^^  of  aniii 
broad,  and  four  of  which  will  weigh  an  ounce,  fetching  the  higW 
price.  If  not  dressed  with  lime,  they  are  of  a  greyish  brown,  sffloA 
yet  coarsely  furrowed  and  veined  longitudinally,  marked  on  the  tM\ 
side  witli  a  shallow  groove.  A  transverse  section  sliows  that  the  inf 
seed  coat  {cndoplcura)  penetrates  into  the  albumen  in  long,  namt 
bro^\^l  strips,  reaching  the  centre  of  the  seed,  thereby  imparting  tk' 
peculiar  marbled  apj)earance  familiar  in  a  cut  nutmeg. 

At  the  base  of  the  albumen  and  close  to  the  liilum,  is  the  emi-rw. 
formed  of  a  short  radicle  with  cup-shaped  cotyledons,  whoso  slit  m 
curled  edges  penetrate  into  the  albumen.  The  tissue  of  the  see<lciiii« 
cut  with  equal  facility  in  any  direction.  It  is  extremely  oily,  anJnas* 
delicious  aromatic  fragrance,  with  a  spicy  rather  acrid  taste. 

Microscopic  Structure — The  testa  consists  mainly  of  long.  thii. 
radially  arranged,  rigid  cells,  which  are  closely  interlaced  aiul  tio  a*! 
exhibit  any  distinct  cavities.  Tlu^  endopleura  which  forms  the  ;\»llicriB|| 
coat  of  the  kernel  and  penetrates  into  it,  consists  of  soft-walltiLwi- 
brown  tissue,  with  small  scattered  bundles  of  vessels.  In  the  onia 
layers  the  endopleura  exhibits  small  collapsed  cells;  but  the  tissafti 
which  fills  the  folds  that  dip  into  the  interior,  consists  of  much  li^a 
cells.  Tli(?  tissue  of  the  albumen  is  fcnined  of  soft -walled  part'iu  bTnti 
which  is  densely  filled  with  conspicuous  starch-grains,  antl  with  fil 
partly  crystallized.  Among  the  prismatic  crystals  of  fat.  larje  iHck' 
rhombic  or  six-sided  tables  may  often  be  observed.  With  tlue:  » 
associated  crrains  of  albuminoid  matter. 

Chemical  Composition — After  starch  and  albuminoid  raattor.tk 
principal  constituent  of  nutmeg  is  tlieyW/,  which  makes  up  about  a  t-^uA 
of  its  weight,  and  is  known  in  commerce  by  the  inconvct  naiue'f  ^-^ 
of  Mace  (see  p.  450). 

The  volatile  oil,  to  which  the  smell  and  taste  of  nutmei^  are  cLi'.iy 
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imounti  to  between  2  and  3  per  cent./  and  consists,  according  to 

(1864),  almost  entirely  of  a  hydrocarbon,  C^^H^*,  boiling  at  165"  C, 
1  Gladstone  *  who  assigns  it  the  same  composition,  calls  Myrisiicenc. 
atter  cliemist  found  in  the  crude  oil,  an  oxygenated  oil,  Afi/risticol, 
ry  difficult  purification  and  possibly  subject  to  change  during  tlie 
ss  of  rectifying.  It  lias  a  high  boiling  point  (about  220  C.  ?;  and 
haracteristic  odour  of  nutmeg ;  unlike  carvol  and  mentliol  witli 
1  it  is  isomeric,  it  does  not  form  a  crystalline  comiwund  with 
sulphuric  acid. 

il  of  nutmegs,  distilled  in  London  by  Messr;3.  Herrings  and  Co., 
ine<l  in  a  column  200  mm.  long,  we  found  to  deviate  the  ray  of 
ized  light,  lo^'S  to  the  right;  that  of  the  Long  Nutmeg  {Myristica 

Houtt.),  furnished  to  us  by  the  same  firm,  deviated  2S  7  to  the  right, 
rom  the  facts  recorded  by  Gmelin,^  it  would  appear  that  oil  of 
eg  sometimes  deposits  a  stearoptene  called  Mynsticin,  We  are  not 
linted  with  such  a  deiK)sit ;  yet  we  have  been  kindly  furnislied  by 
ns.  Herrings  with  a  crystalline  substance  which  they  obtained  during 
atter  part  of  the  process  of  distilling  both  common  and  long 
egs.    It  is  a  greyish  greasy  mass,  which  by  repeated  crystallizations 

spirit  of  wine,  we  obtained  in  the  form  of  brilliant,  colourless 
i»  fusible  at  54""  C,  and  still  possessing  the  odour  of  nutmeg.  The 
ds  are  readily  soluble  in  benzol,  bisulphide  of  carbon  or  chloro- 

sparingly  in  petroleum  ether;  their  solution  in  spirit  of  wine 
\  decidedly  acid  reaction,  and  is  devoid  of  rotatory  power.  By 
ig  them  with  alcohol,  sp.  gr.  0'84I^,  and  anhydrous  carbonate  of 
tn,  we  obtained  a  solution  Mliich  after  removal  of  the  alcohol,  left  a 
mm  perfectly  soluble  in  boiling  water,  forming  a  jelly  on  cooling. 
Iding  hydrochloric  acid  to  the  warm  acjueous  solution,  the  original 
dlizable  substance  again  made  its  appearance,  yet  almost  devoid  of 
.     It  is  in  fact  nothing  else  than  Myristic  Acid  (see  next  page). 

reduction  and  Commerce — The  nutmegs  and  mace  now  brought 
he  market  are  to  a  large  extent  the  produce  of  the  Banda  Islands,^ 
lich  however  only  three,  namely  Lontar  or  the  Great  I»anda,  Pulo 
id  Pulo  Nera,  have  what  are  termed  Sutmcg  Parks,  According  to 
1  statements  of  the  Dutch,  the  first-named  island  possessed  in 
about  260,000  fruit-bearing  trees  ;  Ternate  on  the  western  coast  of 
,  46,000 ;  Meiiado  in  the  island  of  Celebes,  :^5,(>U0,  and  Amboyna, 
$1,000.  Tlie  nutmegs  of  the  Riiida  Islands  are  shipi»ed  to  Hatavia. 
[Uantity  exported  from  Java  in  1871  (all,  we  believe,  from  Batavia, 
herefore  the  produce  of  the  Banda  Islands)  is  stated  as  8107  i>ecuLs 
),933  lt>.),  of  which  2:>00  peculs  (30G,G6G  tb.)  wei-e  shipiK*d  to  the 
id  States,  and  a  rather  larger  quantity  to  Singaj)ore.*  The  last- 
d  jiort  also  shipped  in  tlie  same  year  a  verj*  large  quantity 
)76  lb.)  of  nutmegs  to  North  America.*^ 


HerriiigB  &  Co.  of  I^oiidun  Lavc  from   the  fact  that  the  (Ireat   iUii«ia,   tli** 

Bd  ui,  thut  2^74  lb.  of  iiutmept  dih-  lurp'stof  thnu,  xa  but  »)>oiit  7  inilis  \oiifi  by 

a  their  lalM>raton*,  afforded  07  tt>.  of  !2  inilcn  broa«l ;  whib?  tlio  ontin*  jn"«»u|»  m'«'u- 

il  oiL  i.<-  2'33  |H»r  cent.  I'iej*  no  more  than  17(>  p^-ugraiihicul  Hiuari* 

trm.  of  <*k(inicn!  Soc.  x.  (1S72)  i.  miU**. 

rwilt/ry,  xiv.  (18C<»)  3?t».  *  Coti.suhr  Hvfn.rfs,  Auf^iist  1>73.  I'.Vj  3. 

DC  idea  of  the  extremely  6mall  area  **  £lur  ju>i,k  f'tr  thf  Coiumj  «/  fJu   Utrxti'^ 

tt  Umoxm  iaiandji  may  l>c  gathered  ScUlcmcnh/o*'  ib71,  Singapore.  \b7'<L 
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Nutmegs  were  exported  from  Padang  in  Sumatra  in  the  year  1871, 
to  the  extent  of  2766  peculs  (368,800  ft).),  chiefly  to  America  aai 
Singapore.  The  quantity  imported  into  the  United  Kingdom  in  ISTH 
was  537,978  ft). 

Uses — Nutmeg  is  a  grateful  aromatic  stimiQant,  chiefly  emplojred 
for  flavouring  other  medicines.  It  is  also  in  constant  use  as  a  condi- 
ment, though  less  appreciated  than  formerly. 

Oleum  Myristicae  expressum. 

Oleum  Macidis  ;  Balsamum  vel  Oleum  Nucistm  ;  Expressed  Oil  of  Niittitf» 
Nutmeg  Butter,  Oil  of  Mace ;  F.  Beurre  de  Muscade ;  6.  Musha&fdkf, 

Muskatnussol. 

This  article  reaches  England  chiefly  from  Singapore,  in  obioil 
rectangular  blocks,  about  10  inches  long  by  2|  inches  square,  enydopei 
in  a  wrapper  of  palm  leaves.  It  is  a  solid  unctuous  substance  of  a 
K)range-brown  colour,  varying  in  intensity  of  shade,  and  presenting  t 
mottled  aspect.  It  has  a  very  agreeable  odour  and  a  fatty  anHnitk 
taste. 

In  operating  on  2  lb.  of  nutmegs,  first  powdered  and  heated  it  i 
waterbath  and  pressed  while  stiU  hot,  we  obtained  9  ounces  of  solid  dl 
-equivalent  to  28  per  cent.  This  oil,  which  in  colour,  odour  and  cottiit' 
-ence  does  not  difler  from  that  which  is  imported,  melts  at  about  47(1; 
a,nd  dissolves  perfectly  in  two  parts  of  warm  ether  or  in  four  of  WBI 
alcohol  sp.  gr.  -800. 

Nutmeg  butter  contains  the  volatile  oil  already  described,  tofti 
extent  of  about  6  per  cent.,  besides  several  fatty  bodies.  One  of  tie 
latter,  termed  Myristin,  C^^H^^O^  may  be  obtained  by  means  of  bewol, 
or  by  dissolving  in  ether  that  part  of  the  butter  of  nutmeg  which  l 
insoluble  in  cold  spirit  of  wine.  The  crystals  of  m}'Tistin  melt,  accordnf 
to  Playfair  (1841),  at  31°  C.  By  saponification,  they  furnish  jjlvceri^ 
and  Myristic  Acid,  G^^B!^0',  the  latter  fusing  at  53°-8  C.^  M)Tistii 
also  occurs  in  spermaceti  as  well  as,  according  to  Mulder,  in  anJ 
quantity,  in  the  fixed  oils  of  linseed  and  poppy  seed.  Nutmegs  accorf* 
ing  to  Comar  (1859)  yield  10  to  12  per  cent,  of  myristin. 

That  part  of  nutmeg  butter,  which  is  more  readily  soluble  in  spB 
of  wine  or  benzol,  contains  another  fat,  which  however  has  not  yet  beei 
investigated.     It  is  accompanied  by  a  reddish  colouring  matter. 

MACIS. 

Mace;  F.  Mac  is ;  G.  Macis,  MuskathliUhe, 

Botanical  Origin — Mi/ristica  fragrans  Houttuyn  (see  p.  ^^ 
The  seed  which  deprived  of  its  hard  outer  shell  or  testa,  is  known  ttth 
nutmeg^  is  enclosed  when  fresh  in  a  fleshy  net-like  envelope,  somew 
resembling  the  husk  of  a  filbert.  This  organ  which  is  united  though  irf 
very  closely,  at  the  base  of  the  stony  shell  both  with  the  hiluni  andth 
contiguous  portion  of  the  raphe,  of  which  parts  it  is  an  expansion.* 
termed  arillv.s,-  and  when  separated  and  dried,  constitutes  the  mace« 

1  Omelin,  Clinnistrif,  xvi.  (1864^209.  sec    Baillon,   Ui^.  des  Phniis,  ii-  (^^ 

'  On  the  naturo  uiid  origin  of  tliis  organ,       499.  t 
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ke  slumps.  In  the  fresh  state  it  is  fleshy,  and  of  a  beautiful  crimson  ;  it 
mrclopes  the  seed  completely  only  at  the  base,  afterwards  dividing 
belf  into  broad  flat  lobes,  which  branch  into  narrower  strips  overlapping 
another  towards  the  summit. 


History — Included  in  that  of  the  nutmeg  (see  preceding  article). 

Description — Tlie  mace  separated  from  the  seed  by  hand,  is  dried 
m  the  sun,  thereby  losing  its  brilliant  red  hue  and  acquiring  an  orange- 
■own  colour.  It  has  a  dull  fatty  lustre,  exudes  oil  when  pressed  with 
Jie  nail,  and  is  homy,  brittle  and  translucent.  SteejKjd  in  water  it 
rwells  rather  consideralJy.  The  entire  arillus  compressed  and  crumpled 
qr  packing,  is  about  IJ  inches  long  with  a  general  thickness  of  about 
f^  of  an  inch  or  even  ^V  ^^  ^^  base.  Mace  has  an  agreeable  aromatic 
Biiell  nearly  resembling  that  of  nutmeg,  and  a  pungent,  spicy,  rather 
Mrid  taste. 

Microscopic  Structure — ^The  uniform,  small-celled,  anguhir  paren- 
Ajirine,  is  interrupted  by  numerous  brown  oil-cells  of  larger  size.  The 
■Der  part  of  the  tissue  contains  also  thin  brown  vascular  bundles. 
Ebe  cells  of  the  epidermis  on  either  side  are  colourless,  thick-walled, 
•Bgitudinally  extended,  and  covered  with  a  peculiar  cuticle  of  broad, 
Irtk  riband- like  cells,  which  cannot  however  be  removed  as  a  continuous 
Ib.  The  parenchyme  is  loaded  with  small  granules,  to  which  a  red 
nkur  is  imparted  by  Millon's  test  (solution  of  mercurous  nitrate)  and 
■  orange  hue  by  iodine.  The  granules  conse([uently  consist  of  albu- 
■inous  matter,  and  starch  is  altogether  wanting. 

Chemical  Composition — The  nature  of  the  chemical  constituents 
||  mace  may  be  inferred  from  the  following  experiments  iK'rformed  by 
Aft  of  ns : — 17  grammes  of  finely  powdered  mace  were  entirely  ex- 
MBttted  by  boiling  ether,  and  the  latter  allowed  to  evaporate.     It  left 

'  Tt'ol  grm.,  which  after  dr)'ing  at  100"*  C.  were  diminished  to  41 7. 
difference,  140  grammes,  answers  to  the  amount  of  essential  ail,  of 
Plich  consequently  8*2  per  cent,  had  been  present. 

The  residue,  amounting  to  24*5  per  cent.,  was  a  thickish  aromatic 
Vhsm.  in  which  we  have  not  been  able  to  ascertain  the  presence  o{/ai ; 
oonsisted  of  resin  and  semi-resinified  essential  oil.  Alcohol  further  rc- 
Ored  1  '4  per  cent,  of  an  uncrystallizable  sugar,  which  reduced  cupric  oxide. 

The  drug  having  been  thus  treated  with  ether  and  with  alcohol, 
dded  almost  nothing  to  cold  water,  but  by  means  of  boiling  water 
i  per  cent,  of  a  mucilage  was  obtained,  which  turned  blue  by  addition 

iodine,  or  reddish  violet  if  previously  dried.  Tliis  sul>stance  is  not 
^ble  in  an  ammoniacal  solution  of  cupric  oxide ;  it  a]>pears  rather  to 
an  intermediate  body  between  mucilage  and  starch.-  The  composition 
mace  is  therefore  very  different  from  tliat  of  nutmeg. 

As  to  the  volatile  oil,  of  which  several  obser\'er3  have  obtained  from 
10  0  per  cent.,^  it  is  a  fragrant  colourless  liquid  which  we  found,  when 
Imined  in  a  column  200  mm.  long,  deviated  the  ray  IS"*  8  to  the  right. 
\  jrreater  portion  consists  acconling  to  Schacht  (18*>2)  of  Maeene, 
^**,  a  hydrocarbon  boiling  at  IGO'  C,  and  distingui.shed  from  oil  of 


my  paper:  Vrber  Starkt  und  Cellulou  *  In  an  irtii.il  cxperiinnit  'l'»»''iMii  ih* 

^rrhic   der   Pharm.    19tf  vli*71)    31. —      Ul>oratory  of  Mes'^rN.  HtTrin-p:-*  A  To.,  I<«.if 
4.  F.  don,  23  lb.  of  maoe  yicldiil  23  o/^.  uf  volatile 

oil,  which  ia  e«iuivalcnt  to  6|  i^r  cent. 
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turpentine  by  not  forming  a  crystalline  hydrate  when  mixed  with  ak 
and  nitric  acid.  Koller  (1865)  states  that  macene  is  identical  with 
hydrocarbon  of  oil  of  nutmeg  (mjrristicene),  yet  the  latter  is  aid 
Cloez  to  yield  no  solid  compound  when  treated  with  hydrochlozic 
Macene  on  the  other  hand  furnishes  crystals  of  C^^H^^HCL  Cmdi 
of  mace  contains  like  that  of  nutmeg,  an  oxygenated  oil,  the  props 
of  which  appear  to  have  been  not  yet  investigated. 

Commerce  —Mace,  mostly  the  produce  as  it  would  appear  d 
Banda  Islands,  was  shipped  from  Java  in  1871,  to  the  extent  of  2 
peculs  (282,133  ft).) ;  and  from  Padang  in  Sumatra  (excluding  shipm 
to  Java)  to  the  amount  of  457  peculs  (60,933  Ib.).^  The  spice  is  eipoi 
principally  to  Holland,  Singapore,  and  the  United  States. 

Uses — Mace  is  but  rarely  employed  in  medicine.  It  is  chiefly c 
sumed  as  a  condiment. 
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CAMPHOR  A. 

• 

Camphor,^  Common  Camphor,  Laurel  Camphor;   F.  Camphn; 

G.  CamphcT, 

Botanical  Origin — Cinnaniomum  Camphora  Fr.  Nees  et  Ebena 
{Zaurm  CampJiora  L.,  Camphora  ojicinarum  C.  Bauh.),  the  Camjl 
tree  or  Camphor  Laurel,  is  widely  diffused,  being  found  throng 
Central  China  and  in  the  Japanese  Islands.  In  China,  it  abwn 
principally  in  the  eastern  and  central  provinces,  as  in  Chekiang,  Fok 
and  Kiangsi.  It  is  likewise  plentiful  in  the  island  of  Formosa,  when 
covers  the  whole  line  of  mountains  from  north  to  south,  up  to  an  ele 
tion  of  2000  feet  above  the  level  of  the  sea.  It  flourishes  in  trop: 
and  subtropical  countries,  and  forms  a  large  and  handsome  tret 
sheltered  spots  in  Italy  as  far  north  as  the  Lago  Maggiore.  The  lea 
are  small,  shining,  and  glaucous  beneath,  and  have  long  petioles ; 
stem  affords  excellent  timber,  much  prized  on  account  of  its  odour 
making:  clothes'  chests  and  the  drawers  of  cabinets. 

Camphor  is  obtained  from  other  plants  besides  the  camphor  lau 
the  most  reniarkal)le  being  Dryohalanops  aromatica,  a  noble  tree  of 
Indian  Archipelago,  further  described  at  p.  4G4. 

History — The  two  kinds  of  camphor  aflbrded  by  the  two  trees; 
named,  have  always  been  regarded  by  the  Chinese  as  perfectly  disti 
substances,  and  in  considering  the  history  of  cami)hor  this  fact  mus' 
borne  in  mind. 

On  perusing  the  accounts  of  Laurel  Camphor  given  by  Cliii 
writers,'*  the  remarkable  fact  becomes  apparent,  that  although  the : 
was  evidently  well  known  in  the  Gth  century,  and  probably  even  carl 

^  Consular  lirporls,  Aupist  1873.  Or>2-3.  ^  Passnpjcs  from  several  h.4v».  l-e- s  n 

-  The  wonl   Camphor  J  gfiuTally   written  lated  and  kindly  plaeed  at  our  ^\<[^ 

l)y   old    Latin    aulliors    Caj'Iiunt^   and    ]>y  Mr.  A.  Wylie.      Dr.  Hrot<cbuoi«kr  ft  F 

English    ('(iift]ihiri\    is    derived    from    the  has  also  lucn  good  enough  to  aid  n<  in 

Arabic  Kaffir,  which  in  turn  is  sni»i>osed  to  suiir  manner. 

eonie  from  the  Sanskrit  Karjnira,  signifying 

icJiilc. 
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cially  noticed  on  account  of  its  valuable  timber,  no  mention 
I 'connexion  with  it  of  any  such  substance  as  eamphor, 
-chin,  the  author  of  the  celebrated  herbal  Pun-tsao-kang-muh, 
the  middle  of  the  1(5 th  century,  was  well  acquainted  with  the 
)f  camphor, — the  one  produced  by  the  camphor  laurel  of  his 
try,  the  other  imjwrted  from  the  Malay  islands ;  and  he 
ow  the  former  was  prepared  by  boiling  the  wood,  and  refined 
d  dry  sublimations. 

Polo,  towards  the  end  of  the  13th  century,  saw  the  forests  of 
South-eastern  China,  in  which,  says  he,  are  many  of  the  trees 
3  camphor.^  It  would  thus  appear  that  Laurel  Camphor  was 
early  as  the  time  of  Marco  Polo,  yet  it  is  certain  that  the 
ent  notices  whicli  we  shall  now  quote,  have  reference  to  the 
leil  Malay  Camphor,  which  remains  up  to  the  present  day  one 
st  precious  substances  of  its  class. 

is  no  evidence  that  camphor  reached  Europe  during  the 
eriod  of  Greece  and  Kome.  The  first  mention  of  it  known  to 
in  one  of  the  most  ancient  monuments  of  the  Arabic  Ian- 
poems  of  Imru-1-Kais,*  a  prince  of  the  Kindah  dynasty,  who 
Hadramaut  in  the  beginning  of  the  Gth  century.  Nearly  at 
[Kjriod,  Aetius  of  Amida  (the  modem  Uiarbekir)  used  camphor 
ly.  but  from  the  manner  in  which  he  speaks  of  it,  it  was 
a  substmce  of  some  rarity.^ 

t  for  many  centuries  subsequent  to  this  period,  camphor  was 
IS  one  of  tlie  most  rare  and  precious  of  perfumes.  Tims,  it  is 
[  in  A.i).  63G,  with  nmsk,  ambergris,  and  sandal  wood,  among 
ires  of  Chosroes  II.,  of  the  Sassaniau  dynasty  of  kings  of 
the  palace  at  Madain  on  the  Tigris,  north  of  Kabylon.* 
;  the  immense  mass  of  valuables  dispersed  at  Cairo  on  the 
of  the  Fatimite  Khalif  Mostanser  in  the  11th  centun',  the 
Camphor  of  Kaisur,  and  the  figures  of  nulons  in  camphor 
ith  gold  and  jewels,  besides  vast  quantities  of  musk  and  aloes 
'  noticed  with  astonishment  bv  Arabian  historians.*'  It  is 
•ecord  that  about  A.P.  642,  Indian  princes  sent  camphor  as 
a  gift  to  the  Chinese  Ernperors  ;  ® — further,  that  in  the  Teen* 
)d  (a.d.  742-755),  the  Cochinchinese  brought  to  tlie  Chinese 
ibute  of  P>arus  camphor  said  by  the  envoy  to  be  found  in  the 
old  trees,  the  like  of  which  for  fragrance  was  never  seen 
ilasudi,®  four  centuries  later,  mentions  a  similar  present  from 
to  a  Chinese  potentate,  when  1000  menn^  of  aloes  wood  were 
itnl  by  10  menu  of  camphor,  the  choice  quality  of  the  latter 
icated  by  the  remark  that  it  was  in  pieces  as  large  or  larger 
tachio-nut 


yvl  of  S*r  Marco  Volo^  ii.  (1S71> 

iirtu-ripliou  of  Anilii.'i  by  II  in 
AniUany,  f«»l.  170  of  the  MS.  at 
Spivn^er). 

L'tb  two  ounces  of  camphor  Xo 
a  rertain  preparation.  j»rovule«l 
*iithci*'ntlv  abundant. -Tetr.  iv. 
114. 

il,    CcttJtirhtf   d*r    Chaliftn,    L 
ls40)  75. 


*  Quatn'nii.n»,  Mtm,  surrE^fu/ttr,  ii.  (ISIT 
366  375.— It  U  intorciiting  to'tind  that  AM- 
/un-ktiisuri,  i.e.  Kitmtr  L\tinph*>r  is  a  U'mi 
Htill  known  in  the  Indian  bazaars. 

•  Kiiuflcr,  GiJichichV  rvtt  (fstufiin,  ii.  (1S59> 
4i»l. 

'  Translation  from  the  Chine«.e  communis 
catcil  by  Mr.  A.  Wylic. 

»  Lrs  Prairies  (Tor,  i.  (VatU.  1S61)  2im^. 

'  Tlie  ArmbiAn  ^nemi  or  itutut  is  C4{ual  to 
21  pounds  Troy. 
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Again,  between  a.d.  1342  and  1352,  an  embassy  left  Pekin  li 
a  letter  from  the  Great  Khan  to  Pope  Benedict  XII.,  accotiipaDi 
presents  of  silk,  precious  stones,  eampJior,  musk,  and  spices.^ 

Ibn  Batuta,  the  celebrated  traveller,  relates  that  after  having 
the  King  of  Sumatra,  he  was  presented  on  leaving  (a.d.  1347] 
aloes-wood,  camphor,  cloves,  and  sandal-wood,  besides  provisions. 

Ishak  ibn  Amran,  an  Arabian  physician  living  towards  the  < 
the  9th  century,  and  Ibn  Khurdadbali,  a  geographer  of  the  same  ] 
were  among  the  first  to  point  out  that  camphor  is  an  export 
Malayan  Archipelago ;  and  their  statements  are  repeated  by  the  A 
writers  of  the  middle  ages,  who  all  assert  that  the  best  camp 
produced  in  Fansiir.  This  place,  also  called  Kansur  or  Kaisd 
visited  in  the  13th  century  by  Marco  Polo,  who  speaks  of  its  cai 
as  selling  for  its  weight  in  gold ;  Yule  *  believes  it  to  be  the  sam 
as  Barus,  a  town  on  the  western  coast  of  Sumatra,  still  giving  a 
to  the  camphor  produced  in  that  island. 

From  all  these  facts  and  many  others  that  might  be  addua 
undoubtedly  follows  that  the  camphor  first  in  use  was  that  found  i 
in  the  trunk  of  the  Sumatran  Dryohalanops  aromatica,  and  not  tl 
the  Camphor  Laurel.  At  what  period  and  at  whose  instigatio 
Chinese  began  to  manufacture  camphor  from  the  latter  tree,  ai 
known. 

Camphor  was  known  in  Europe  as  a  medicine  as  early  as  the 
century,  as  is  evident  from  the  mention  of  it  by  the  abbess  Hildc 
(who  calls  it  ganpJwra),  Otho   of  Cremona,^  and  the  Danish 
Harpestreng  {6b.  A.D.  1244). 

Garcia  d'Orta  states  (1563)  that  it  is  the  camphor  of  China 
alone  is  exported  to  Europe,  that  of  Borneo  and  Sumatra  k 
hundred  times  more  costly,  and  all  consumed  by  eastern  m 
Kiimpfer,^  who  resided  in  Japan  in  1690-92,  and  who  figure* 
Japanese  camphor  tree  under  the  name  Laurus  cainphorifcra,  exp 
declares  the  latter  to  be  entirely  different  from  the  camphor  tree  ( 
Indian  Archipelago.  He  further  states  that  the  camphor  of  Borne 
among  the  more  profitable  commodities  imported  into  Japan  t 
Dutch,  whose  homeward  cargoes  included  Japanese  camphor  t 
extent  of  6000  to  12,000  lb.  annually."  This  camphor  was  refin 
Holland  by  a  process  long  kept  secret,  and  was  then  introduced  ini 
market.  In  Pomet's  time  (1694  and  earlier),  crude  camphoi 
common  in  France,  but  it  had  to  be  sent  to  Holland  for  purification 

It  is  doubtful  whether  at  that  period,  or  even  much  later, 
camphor  was  obtained  from  Formosa.  Du  Halde  ®  makes  no  allusi 
it  as  a  production  of  that  island ;  nor  does  he  mention  it  anion 
commodities  of  Emouy  (Amoy),  which  was  the  Chinese  port  tli 
most  active  communication  with  Formosa. 

Production — The  camphor  of  European  commerce  is  proJuC' 

^  Yule,   Cathay  and  the  way  thithn'^   ii.  *  S.  HiUlegarJis  Optra  Omnia,  a: 

357.  J.  P.  Miguf,  Paris,  1855.  1145. 

»  The -Book  of  Ser  ^farco  Polo,  ii.  241.  ^  Choulant,  Maccr  Fhri<lu.<,  iJp^ 

^  For  further  historical  details,  compare  Idl. 

my  paper  in  the  Schweizcrischc  jyochenschrijt  ^  A}mrnitaU-:i  exotica:  (1712)  7*0. 

/.  PhannaciCy  27  Sept.,  4  and  11  Oct.  1867,  "  Ilusf.  of  Japan,  translated  bySchei 

vind  in  Buchuer'a  Reptrtorium  /.  Pharmacic  i.  (1727)  353.  370. 

xvu  (1868)  28.— F.  A.  F.  »  Description  dc  la  Chine,  I  (17J5^ 
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I  island  of  Fonnosa  and  in  Japaa  We  have  no  evidence  that  any  is 
nnfactured  at  the  present  day  in  China. 

In  Fonnosa,  the  camphor-producing  districts  lie  in  the  narrow  belt 
debateable  ground,  which  separates  the  border  Chinese  settlements 
m  the  territory  still  occupied  by  the  aboriginal  tribes.  The  camphor 
prepared  from  the  wood,  which  is  cut  into  small  chips  from  the  trees, 

means  of  a  gouge  with  a  long  handle.  In  this  process  there  is 
At  waste,  many  trees  being  cut  and  then  left  with  a  large  portion 
valuable  timber  to  perish.  Tlie  next  operation  is  to  expose  the 
od  to  the  vapour  of  boiling  water,  and  to  collect  the  camphor  which 
jitiliies  with  the  steam.  For  this  purpose,  stills  are  constructed  thus  : 
I  long  wooden  trough,  frequently  a  hollowed  trunk,  is  fixed  over  a 
nace  and  protected  by  a  coating  of  clay.  Water  is  poured  into  it, 
1  a  board  perforated  with  numerous  small  holes  is  luted  over  it. 
lOve  these  holes,  the  chips  are  ])laced  and  covered  with  earthen  pots, 
fire  having  been  lighted  in  the  furnace,  the  water  becomes  heated,  and 
)  steam  passing  through  the  chips,  carries  with  it  the  camphor,  which 
idenses  in  minute  white  crystals  in  the  upper  part  of  the  pots.  From 
sse  it  is  scraped  out  every  few  days,  and  is  then  very  pure  and  clean. 
or  stills,  each  having  ten  pots  placed  in  a  row  over  one  trough,  are 
Mrally  arranged  under  one  shed.  These  stills  are  moved  from  time  to 
le,  according  as  the  gradual  exhaustion  of  timber  in  the  locality 
iders  such  transfer  desirable.  A  considerable  quantity  of  camphor  is 
vever  manufactured  in  the  towns,  the  chips  being  conveyed  thither 
m  the  coimtry. 

Camphor  is  brought  from  the  interior  to  Tamsui,  the  chief  port  of 
rmosa,  in  baskets  holding  about  half  a  pecul  each  (1  pecul  =  133  J  !!>.), 
ed  and  covered  with  large  leaves.  Upon  arrival,  it  is  stored  in  vats 
Iding  from  50  to  GO  peculs  each,  or  it  is  packed  at  once  in  the  tubs, 
lead-lined  boxes,  in  which  it  is  exported.  From  the  vats  or  tubs, 
le  drains  out  a  yellowish  essential  oil  known  as  Camphor  Oil,  which 
ued  by  tlie  Chinese  in  rheumatism.^ 

Kiimpfer  in  his  account-  of  the  manufacture  of  camphor  in  the 
panese  province  of  Satzuma  and  in  the  islands  of  Gotho,  describes  the 
ling  of  the  chips  in  an  iron  pot  covered  with  an  earthen  head 
itaiuing  straw  in  which  the  camphor  collects.  He  dues  not  mention 
f  draining  of  the  product  from  essential  oil. 

Purification — Camphor  as  it  arrives  in  Europe  requires  to  be  purified 
sublimation.  The  crude  drug  consists  of  small  cr}'stalline  grains, 
dch  cohere  into  irregular  friable  masses,  of  a  greyish  white  or  pinkish 
e.  Dissolved  in  spirit  of  wine,  it  leaves  from  If  to  lu  ju^r  cent,  of  impu- 
ies  consisting  of  gypsum,  common  salt,  sulphur,  or  vegetable  fragments. 
In  Europe,  crude  camphor  is  sublimed  from  a  little  charcoal  or  sand, 
n  filings  or  quick-lime,  and  sent  into  the  market  as  Brjined  Ciimphor 
the  foim  of  large  bowls  or  concave  cakes,  altout  10  indies  in  diameter, 
inches  in  thickness,  and  weighing  from  9  to  12  \h?     luich  bowl  has  a 

The   foregoing  particulars    are  chiefly  '  Oo.  cit.  \\  772. 

raeted  from  the  Trade  Rtftort  of  Ttimsui  *  These  ari-  the  tlim.-n^ioDs  of  the  cakts 

E.  r.  Taintor,  Acting  Conimiiisioner  of  mannfartunHl  in  tin    I.i^orutur^'  of  Mef^rs. 

loau,  fiuUished  in  the  RcjhjtU  on  Trade  Howards  of  Stmtfonl.  1>ut  it  is  uKviouii  that 

the    Trtaty  Fortt   in  China  for    lbC9,  they  mav  var\'  with  ihtltriDt  makers, 
a^ui,  IS70. 
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large  round  hole  at  the  bottom,  corresponding  to  the  apertine  of  i 
vessel  in  which  the  sublimation  has  been  conducted.  TMs  opeiitiai 
performed  in  peculiar  glass  flasks  termed  bomboloes,  in  the  upper  half 
which  the  pure  camphor  concretes.  These  flasks  having  be«i  chai; 
and  placed  in  a  sand-bath,  are  rapidly  heated  to  about  120*-19(r  C 
order  to  remove  the  water.  Afterwards  the  temperature  is  sloidji 
creased  to  about  204°  C,  and  maintained  during  24  hours.  The  tta 
are  finally  broken. 

As  camphor  is  a  neutral  substance,  the  addition  of  lime  proM 
serves  merely  to  retain  traces  of  resin  or  empyreumatic  oil  b 
would  keep  back  sulphur  were  any  present. 

The  refining  of  camphor  is  carried  on  to  a  large  extent  in  Enj^ 
Holland,  Hamburg,  and  Paris.  It  is  a  process  requiring  great  cm\ 
account  of  the  inflammability  of  the  product.  The  temperatoie  n 
also  be  nicely  regulated,  so  that  the  sublimate  may  be  deposited  i 
merely  in  loose  crystals,  but  in  compact  cakes.  In  India  where  the  co 
sumption  of  camphor  is  very  large,  the  natives  efiect  the  sublimafeioi 
a  copper  vessel,  the  charge  of  which  is  1 J  maunds  (42  lb.) :  fire 
applied  to  the  lower  part,  the  upper  being  kept  cool.^ 

Description  —  Purified  Camphor  forms  a  colourless  crystallis 
translucent  mass,  traversed  by  numerous  fissures,  so  that  notwithstm 
ing  a  certain  toughness,  a  mass  can  readily  be  broken  by  repeated  bki 
By  spontaneous  and  extremely  slow  evaporation  at  ordinary  temper 
tures,  camphor  sublimes  in  lustrous  hexagonal  plates  or  prisms,  havii 
but  little  hardness.  If  triturated  in  a  mortar,  camphor  adheres  to  tl 
pestle,  so  that  it  cannot  be  powdered  ^?('r  sc.  But  if  moistened  vi 
spirit  of  wine,  ether,  cliloroform,  nietliylic  alcoliol,  glycerin,  or 
essential  or  fatty  oil,  pulverization  is  ejected  without  ditficulty.  ' 
keeping  a  sliort  time,  the  powder  ac(][uires  a  crystalline  form.  ^Vith 
equal  weight  of  sugar,  camplior  may  also  l)e  easily  powdered. 

Camphor  melts  at  173^  C,  boils  at  203''  C,  and  volatilizes  some^v: 
rapidly  even  at  ordinary  temperatures.  To  this  latter  propert}',  c 
bined  with  slight  solubility,  must  he  attributed  the  curious  rotat 
motion  which  small  lumps  of  camphor  (as  well  as  barium  Imtvi 
stannic  bromide,  and  a  few  other  substances)  exhibit  when  thro'WT. 
to  water. 

The  solubility  of  camphor  in  water  is  very  small,  1300  parts  ilis- 
ing  about  one ;  but  even  this  small  quantity  is  partially  separate-': 
addition   of  some  alkaline  or  earthy  salt,  as  sulphate   of  ma'^ue>^ 
Alcohols,  ethers,  chloroform,  carbon  bisulphide,  volatile  and   fixed 
and  liquid  hydrocarbons,  dissolve  camphor  abundantly. 

The  sp.  gr.  of  camphor  at  0'  C.  and  up  to  (T  C  is  the  same  as  tin 
water  ;  yet  at  a  somewhat  higher  temperature,  camphor  expands  :: 
quickly,  so  that  at  lO'  to  12  C.  its  sp.  gr.  is  only  {)'W2. 

In  concentrated  solution  or  in  a  state  of  fusion,  camphor  turns 
plane  of  polarization  strongly  to  the  right.  Ollicinal  solution  of  cam] 
(Spiritw^  Ca/jij>horcr)  is  too  weak,  and  does  not  deviate  the  ray  of  I 
to  a  considerable  amount.^  Crystals  of  camphor  are  devoid  of  rota 
power.^ 

*    Mattheson,    Eiujland  to  Dclhiy   I^nd.  ^   \y^.^  Cloizcanx,    CompUs  lUndu^ 

1870.  474.  (1870)  1209. 

""  Phnrnu  Journ.  18  April,  1874.  830. 
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rhe  taste  and  odour  of  camphor  *are  mi  generis,  or  at  least  are  corn- 
only  to  a  group  of  nearly  allied  substances.      Camphor   is  not 
ed  by  exposure  to  air  or  light.     It  bums  easily,  affording  a  brilliant 
vf  ftame. 

Chemical  Composition — Camphor,  C^^H^^O,  by  treatment  with 
ni8  reagents,  yields  a  number  of  interesting  products:  thus  when 
itedly  distilled  with  chloride  of  zinc  or  anhydrous  phosphoric  acid, 
converted  into  Ct/mol,  C^H",  a  body  contained  in  many  essential 
or  obtainable  therefrom. 

Camphor,  and  also  camphor  oil,  when  subjected  to  powerful  oxidizing 
iSy  absorbs  oxygen,  passing  gradually  first  into  crystallized  Cam- 
ic  Add,  C^<>H^«0^  and  afterwards  into  Camphretic  Acid^  Cl<>H»*0^ 
V  and  carbonic  acid  being  at  the  same  time  eliminated.  Many 
Btial  oils,  resins  and  gum-resins  likewise  yield  these  acids  when 
larly  treated. 

3{y  means  of  less  energetic  oxidizers,  camphor  may  be  converted  into 
camphor,  C*®H^*0*,  still  retaining  its  original  odour  and  taste 
•eler,  1868).« 

Zommerce — Two  kinds  of  cnide  camphor  are  known  in  tlie  English 
ket,  namely : 

L  Formosa  or  China  Camphor,  imported  in  chests  lined  with  lead 
lined  iron,  and  weighing  about  1  cwt.  each  ;  it  is  of  a  light  brown, 
Q  in  grain,  and  always  wet,  as  the  niei  chants  cause  water  to  be 
sed  into  the  cases  before  shipment,  with  a  view,  it  is  pretended,  of 
aiing  the  loss  by  evaporation.  The  exports  of  this  camphor  from 
imi  in  Formosa'  in  the  years  1870—71—72  were  as  follows: — 

1170  1871  1878 

Ul  pecuk  (1,930,800  lb.)     9691  ih;ou1»  0,2y-',133  Kk)     h\'2Sl  ik»cuU  0,370,800  lb.) 

The  shipments  of  camphor  from  Takow,  the  other  oi>en  j>ort  of 
lM)6a,  are  of  insignificant  amount.  Planks  of  camphor  woikI  are 
I  exported  in  some  quantity  from  Tiinisui. 

2.  Japan  Camphor  is  lighter  in  colour  and  occasionally  of  a  pinkish 
I;  it  is  also  in  larger  grains.  It  arrives  in  double  tubs  (one  witliin 
1  other)  without  metal  lining,  and  hence  is  drier  than  the  previous 
I;  the  tubs  hold  about  1  cwt.  It  fetches  a  somewhat  higher  price 
i  the  Formosa  camphor. 

Hiogo  and  Osaka  exported  in  1871,  7089  i)eculs  (945,200  lb.),  and 
ftski  745  peculs  (99,333  lb.),  the  total  vidue  being  11<),713  dollars.* 
»im{»ort3  of  Unrejiiwd  Camphor  into  the  United  Kingdom  amounted 
1870  to  12,308  cwt.  (1,385,216  lb.);  of  Rejinal  Camphor  in  the  sa:ue 
r  to  2301  cwt* 

Uivmnert    iu   Litbig't  Aiinahn,    128  ^  lUturnAi'f  TnnU' at  th*   Tr 'I'l  !'•'  *>  ii% 

||77.-  KAchler  (1871)  ha«  dwputod  tho  Chhi<i  for  1S72,  jMirt.  2.  p.  121. 

MCe  of  thU  acid.  *  f*tnn,i\t  rcial  R* p»i-ts  j O'ln  II.  M.  f'-nyuh 

fcr infurmation  rMp<H:tiDg  the  DunuTuu^  //»  Jn^ntn,  Xu.    1,    1>72.— TIk*   i.tuiiiA  for 

rcoui|Mumli  of  cMni>hor,coiigalt  Omelin,  Hiof^  and  Osaka  uro  iiinm  the  authority  of 

t^hy,  xir.  (ISM)  aSS  ;  Watts  I>iff-  ^f  tho  Chanilxr  of  roininm f. 

riifry,  L  (18^);  Schorlcmmer,  t'cz-ftuit  *  Statnnaxt  tfth*-  Tnuir  anti  Xaijuium 

pnm^,  1S74.  S03.  "/  th€  rnitnl  A'ini/dvm  for  1S70.  p.  tfl^no 

later  returns  occciudble. 
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Camphor  is  largely  consumed  by  the  natives  of  India;  theqiu 
of  the  crude  drug  imported  into  Bombay  in  the  year  1872-73, 
3801  cwt/ 

Uses — Camphor  has  stimulant  properties  and  is  frequently  ns 
medicine  both  internally  and  externally.  It  is  largely  consumed  in 

Other  kinds  of  Camphor;  Camphor  Oils. 

Bams  Camphor  J  Borneo  Camphor ^  Malayan  Camphor,! 
halanojys  Camphor. — This,  as  abeady  explained,  is  the  subsUi 
which  the  earliest  notices  of  camphor  refer.  The  tree  which  t 
it  is  Drydbalanops  aromatica  Gartn.  (i>.  Camphara  Colebrooke),  < 
order  Bipterocarpcce,  one  of  the  most  majestic  objects  of  the  vegi 
kingdom.  The  trunk  is  very  tall,  round,  and  straight,  furnished 
the  base  with  huge  buttresses ;  it  rises  100  to  150  feet  without  ah 
then  producing  a  dense  crown  of  shining  foliage,  50  to  70  fe^  i 
meter,  on  which  are  scattered  beautiful  white  flowers  of  dd 
fragrance.*  The  tree  is  indigenous  to  the  Dutch  Besidendes  a 
north-west  coast  of  Sumatra,  between  0**  and  3°  N.  lat.,  firom 
Bangis  to  Barus  and  Singkel,  and  to  the  northern  part  of  Bonw 
the  small  British  island  of  Labuan. 

The  camphor  is  obtained  from  the  trunk,  in  longitudinal  i 
of  which  it  is  found  in  a  solid  crystalline  state,  and  extracte 
laboriously  splitting  the  wood.  It  can  only  be  got  by  the  de 
tion  of  the  entire  tree ;  —  in  fact,  many  trees  atford  none,  k 
to  avoid  the  toil  of  useless  felling,  it  is  now  customary  to  try 
by  cutting  a  hole  in  the  side  of  the  trunk,  but  the  observati 
made  is  often  fallacious.  Spenser  St.  John,  British  Consul  in  B 
was  told  that  trees  in  a  state  of  decay  often  contain  the  finest 
phor.^  The  camphor  when  collected  is  carefully  picked  over,  ^ 
and  cleaned,  and  then  separated  into  three  qualities,  the  best 
formed  of  the  largest  and  purest  crystals,  while  the  lowest  is  j 
and  pulverulent. 

It  is  difficult  to  state  how  much  camphor  is  usually  obtained 
single  tree,  but  Colebrooke's  statement  that  a  tree  should  produo 
11  ft.  is,  we  suspect,  near  the  truth.* 

A  good  proportion  of  the  small  quantity  produced  is  consu: 
the  funeral  rites  of  the  Batta  princes,  whose  families  are  often 
by  the  lavisli  expense  of  providing  the  camphor  and  buflidoes 
the  custom  of  their  obsequies  requires.  The  camphor  which  is  e3 
is  eagerly  bouglit  for  the  China  market,  but  some  is  also  sent  to 
Laos,  Cochin  China,  Cambodia,  and  Siam. 


^  Sta/nnrnt  of  the  Trade  and  Xavu/ation 
of  Bomhiyfor  1872-7?.  ii.  27. 

*  For  some  recent  observations  on  the 
botany  of  J.>rifohalani>ps,  see  paper  by  W.  T. 
Thisehon  Dyer  in  Trinien's  Jouni,  of  BotanVj 
April  1874/98. 

*  Life  in  the  Forests  of  the  Far  Easty  ii. 
(1862)'272. 

*  De  Vneso  and  Motley  in  Hooker's  Journ. 
of  Lot.  iv.  (1852)  33. 202.  De  Vriese  declarei 
this  to  be  quite  exaggerated,  and  that  the 


thickest  and  oldest  trees  rarely  coti 
than  2  ounces  !  1  f  the  latter  state: 
tnic,  it  would  nMiuire  at  least  h*. 
yield^a  single  pecul  of  camphor.  Mi] 
Plonr  Sumatraiur^  06. )  coufimis C« 
in  stating  that  100  Ih.  was  siid 
poducc  of  9  trees.  Another  rrj- 
he  (quotes,  is  to  the  eftWt  that  a  ? 
yields  only  a  few  catties  (1  catty  = 
604  grammes). 
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lautity  annually  shipped  from  Borneo  was  reckoned  by  Motley 
s  be  about  7  peculs  (933  tb.).  The  export  from  Sumatra  was 
by  De  Vriese  at  10  to  15  quintals  per  annum.^  The  quantity 
into  Canton  in  1872  was  returned  as  23^^  peculs  (3159  lb.), 
»26  taels,  equivalent  to  about  8O5.  per  Ib.^  In  the  Annual 
of  tfu  Trade  of  Bombay  for  the  year  1 872-3,  2  cwt.  of  Malayan 
is  stated  to  have  been  imported ;  it  was  valued  at  9141  Ks. 
rhe  price  in  Borneo  in  1851  of  camphor  of  fine  quality,  was 

per  catty,  or  about  95s.  per  lb. :  consequently  the  drug  never 
ay  into  European  commerce. 

i  Camphor,  also  termed  by  chemists  Borneo!  or  Camjyhyl  Alcohol, 
at  hanler  than  common  camphor,  also  a  little  heavier  so  that 

water.    It  is  less  volatile,  and  does  not  or}*8talIize  on  the 

the  bottle  in  which  it  is  kept ;  and  it  requires  for  fusion  a 

iperature,  namely  198°  C.     It  has  a  somewhat  different  odour, 

;  that  of  common  camphor  with  the  addition  of  patchouli  or 

The  composition  of  bomeol  i«  represented  by  the  formula 

It  may  be  converted  by  the  action  of  nitric  acid  into  common 
Rrhich  it  nearly  resembles  in  most  of  its  j^hysical  properties. 
r,  as  Berthelot  (1858)  has  shown,  bomeoP  may  be  prepared 
aon  camphor  by  heating  the  latter  with  alcoholic  potash;  or, 
to  Baubigny  (1866)  by  treating  a  solution  of  camphor  in 
1  sodium. 

hor  Oil  of  Borneo — Besides  camphor,  the  Dryobalanops 
another  product,  a  liquid  termed  Camphor  Oil,  which  must 
founded  with  the  camphor  oil  that  drains  out  of  crude  laurel 
This  Borneau  or  Sumatran  Camphor  Oil  is  obtained  by 
e  trees,  or  in  felling  them  (sec  also  p.  202\  In  the  latter  way, 
cutting  down  a  tree  in  Labuan  in  May  1851,  pierced  a  reser- 
le  trunk  from  which  about  five  gallons  of  camphor  oil  were 
.hough  much  could  not  be  caught.*  Tlie  liquid  was  a  volatile 
I  in  solution  a  resin,  which  after  a  few  days*  exposure  to  the 
ft  in  a  syrupy  state.  This  camphor  oil,  which  is  termed  Bor- 
jomeric  with  oil  of  turpentine,  C^^^IP*  yet  in  the  crude  state, 
[  solution  bomeol  and  resin.  By  fractional  distillation,  it  may 
ed  into  two  portions,  the  one  more  volatile  than  the  other  but 
tig  in  composition. 

hor  Oil  of  Fomiomy  which  has  been  already  referred  to  as 
)ut  of  the  crude  camphor  of  Cinnamonium  Camphora,  is  a 
uid  holding  in  solution  an  abundance  of  common  camphor, 
jKjedily  deposits  in  cry^stals  when  the  temperature  is  slightly 
From  Borneo  Camphor  Oil,  it  may  be  distinguished  by  it^s 
assafras.  We  find  no  optical  difference  in  the  rotatory  power 
( ;  both  are  dextrogj're  to  the  same  extent,  which  is  still  the 
e  camphor  from  the  lauraceous  camphor  oil  is  separated  by 

TXitXime  {Orirntal Commtrce,  ii.  '  Rttumt  of  Trade  at  the  Traittj  Ports  in 

'amatn  was  ivokoued  to  ex{K>rt  China  for  1872,  p.  30. 

nd  Borneo  30  ]>eculs  a  year.  >  More  correctlv  a  sultstanco  uf  the  iama 

tement  that  China  imports  of  compositioB  yet  iiflerinf;  in  optical  power, 

or  aboat  800  pocuU  annually  is  and  therefore  termvtl  Camphoi. 

eooi.  «  Ibn  Khnrdadbah  in  the  9th  century^ 

mentioDt  it  as  being  obtained  in  this  way. 

H  H 
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cooling.     Borneo  camphor  oil,  for  a  sample  of  which  we  are  inde\)tedt 
Prof,  de  Vriese,  deposits  no  camphor  even  when  kept  at  —  15'  C. 

Ngai  Camphor ^  Blumea  Camphor — It  has  been  known  for  nan 
years  that  the  Chinese  are  in  the  habit  of  using  a  third  varietji 
camphor,  having  a  pecuniary  value  intermediate  between  that  of  comn 
camphor  and  of  Borneo  camphor.  It  has  been  lately  shown  (1874)  fli 
this  substance  is  manufactured  at  Canton,  the  plant  from  which  it 
obtained  being  Blumea  balsamifera  DC,  a  tall  herbaceous  Cot^ 
called  in  Chinese  I^gai,  abundant  in  Tropical  Eastern  Asia. 

The  drug  has  been  supplied  to  us  ^  in  two  forms, — crude  and  jmr 
the  first  being  in  crystalline  grains  of  a  dirty  white,  contaminated  lit 
vegetable  remains ;  the  second  in  colourless  crystals  as  much  asuiM 
in  length.  By  sublimation,  the  substance  may  be  obtained  in  disttt 
brilliant  crystals,  agreeing  precisely  witli  those  of  Borneo  camfh 
which  they  also  resemble  in  odour  and  hardness,  as  well  as  in  boigi 
little  heavier  than  water  and  not  so  volatile  as  common  camphoL 

The  chemical  examination  of  Ngai  camphor,  performed  by  PkmMi 
under  the  direction  of  Prof.  Attfield,  has  proved  that  it  has  the  cmfd 
tion  C^^H^^O,  like  Borneo  camphor.  But  the  two  substances  difai 
optical  properties,^  an  alcoholic  solution  of  Ngai  camphor  being  loom 
in  about  the  same  degree  that  one  of  Borneo  camphor  is  dextrogyn.  ^ 
boiling  nitric  acid,  Borneo  camphor  is  transformed  into  ooBM 
{dextrogyre)  camphor,  whereas  Ngai  camphor  afifords  a  similar  yet  hvi0 
camphor,  in  all  probability  identical  with  the  steaix)ptene  of  Chfik 
ihemum  Parthcniwm  Pers. 

As  Ngai  camphor  is  about  ten  times  the  price  of  Formosa  caniph 
it  never  finds  its  way  to  Europe  as  an  article  of  trade.  In  China.  i*.i 
consumed  x)artly  in  medicine  and  partly  in  perfuming  the  fine  kinds' 
Chinese  ink.  The  export  of  this  caniphor  by  sea  from  Canton,  is  vah 
at  about  £3,000  a  year. 


CORTEX    CINNAMOMI. 

Cortex  Clnnamoml  Zrj/lanici ;  Cinnamon  ;    F.  C^rnnrlU  de  C'\ifla^: 

G.  Zinimt,  CfijlonZiinmi.KfinaL 

Botanical    Origin — Cianamoincm    Zcylanicuni    Breyne, — a  a 
evcrL,n'eeii  tree,  richly  clothed  with  beautiful,  shininic  leaves  usually  s.- 
what  glaucous  beneath,  and  having  panicles  of  greenish  flowers  of 
agreeable  oduur. 

Tt  is  a  native  of  Ceylon,  wlita-e,  aceording  to  Tlnvaites,  it  is  ^t 
rally  distril)uted  through  the  forests  up  to  an  elevation  of  OOO'/l 
and  one  variety  even  to  800U  feet.  It  is  exceedingly  vaml-L 
stature,  and  in  tlie  outline,  .si;ie  and  consistence  of  the  leaf;  ami  stv 
of  the  extreme  forms  are  very  unlike  one  another  and  have  rt\r: 
specific  names.  lUit  iJiere  are  also  numerous  intermediate  forms:  aa 
a  large  suite  of  si)eciniens,  many  occur  of  which  it  is  impossili 
determine  whether  they  should  be  leferred  to  this   species  or  to  t 

^  \.Thruugh   the   coiirtosv   of    Mr.    F.    II.  -  Pharm.  J^^tfni.,  March  7,  isr4.  Tl- 

Kwer,   of  the  Imperial^  Maritime  Customb,  •*  Fliiokigcr  in  Phirm    jJht^     V:»n 

Cauton.  ISn  829.  '  "'  *  * 
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s  *  is  of  opiiiiou  that  some  still  admitted  species,  as  C\  obttiH- 
fees  ami  C.  incrs  Ileiuw.,  \\'ill  prove  on  further  investigation  to  be 
ms  of  C.  Zcylanicum. 

lome,-  Conservator  of  Forests  in  Madras,  remarks  that  in  the 
crests  of  South-western  India,  there  are  7  or  8  well-marked 
which  might  easily  be  reganled  as  so  many  distinct  species,  but 
fact  that  they  are  so  connected  inter  sc  by  intermediate  forma, 
}  impoa/siblo  to  find  constant  chamcters  worthy  of  specific  dis- 
They  grow  from  tlie  sea  level  up  to  the  highest  elevations  and, 
:)me  thinks,  owe  their  differences  chiefly  to  local  circumstances, 
le  is  disposed  to  class  them  simply  as  forms  of  C.  Zeylanicum. 

:ory — Cinnamon  was  held  in  high  esteem  in  the  most  remote 
'  history.  In  the  words  of  the  learned  Dr.  Vincent,  Dean  of 
ister,^  it  seems  to  liave  been  the  first  spice  sought  after  in  all 
voyages.  Ik)th  cinnamon  and  cassia  are  mentioned  as  precious 
►us  substances  in  the  Mosaic  writings  and  in  the  Biblical  books 
IS,  Proverbs,  Canticles,  Ezekiel  and  Revelations,  also  by  Theo- 
,  Herodotus,  (lalen,  Dioscorides,  Pliny,  Strab<j  and  many  other 
of  antiquity :  and  from  the  accounts  which  have  thus  come 
us,  there  appears  reason  for  believing  that  the  spices  referred 
nearly  the  same  as  those  of  the  present  day.  That  cinnamon 
ia  were  extremely  analogous,  is  proved  by  the  remark  of  Galen, 
finest  cassia  dilfers  so  little  from  the  lowest  quality  of  cinnamon, 
first  may  be  substituted  for  the  second,  provided  a  double  weight 
used. 

also  evident  that  both  were  regarded  as  among  the  most  costly 
tics,  for  the  oftering  made  by  Seleucus  II.,  king  of  Syria,  and 
her  Antiochus  Hierax,  to  the  temple  of  Apollo  at  Miletus, 
-227,  consisting  chiefly  of  vessels  of  gold  and  silver,  included 
jKJunds  of  Cassia  {Kaala),  and  the  same  quantity  of  Cinnamon 

onnexion  with  this  subject  there  is  one  remarkable  fact  to  be 
which  is  that  none  of  the  cinnamon  of  the  ancients  was  obtained 
ylon.  "In  the  pages  of  no  author,"  says  Tennent,*  ** European 
c,  fn>m  the  earliest  ages  to  the  close  of  the  thirteenth  century, 
the  remotest  allusion  to  cinnamon  as  an  indigenous  production, 
IS  an  article  of  commerce  in  Ci'vlon.**  Nor  do  the  annals  of  the 
between  whom  and  the  inhabitant.s  of  Cevlon  from  the  4th  to 
centuries,  tht^e  was  frc<|Uent  intercourse  and  exchange  of 
ities,  name  Cinnamon  as  tme  of  the  productions  of  the  island, 
-ed  Itooks  and  other  ancient  records  of  the  Singhalese  are  also 
ly  silent  on  this  i>oint. 

a  un<ler  the  name  of  Km  i^  is  mentioned  in  the  earliest  Chinese 
-that  of  the  eniperi>r  Shen-uuni:.  who  reii^aied  about  2700  B.C., 
icient  Chinese  Chissics,''  and  in  the  Jih-t/a,  a  herl>al  thiting  fnmi 

rati**  noMtiinihi  Z' ;/!(t,ii't,  lt*)i.  *  ChUhall,   Antu/uitaf'i  Jsiittu'v^    172S. 

lult  .'ilito  Mt'LsMitT  in   Do  Caml.       tjr>  7'i. 

pi-t,  i.  10.  *  '''V/t'H,  L  (i.S5y  g::*. 

>ylrati>a/or  Soulheni  Iiidi4t,lb72.  **  Wi*  jirr  iudfbtcU  to  l)r.  Hn-twhneuK'r  of 

Tekin  far  th«vs«*  rvft-n'm  i-s  lu  Chinese  liter** 
re^  and  Xari^jaiitm  of  iJif  An-  tun-.  For  iulormatioii  Al>out  MHiir  of  the 
;  Indian  Ocean^  ii.  (1807)  512.  works  4|Uoted,  8c«  hi.s  paniiihltrt  fM  ike  Study 

and  Vaiui  of  Chint^e  JMankiU  n'orka,  1570. 

11  u  2 
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1200  B.C.  In  the  Hai-yao-pSn-ts^aOy  written  in  the  8th  century,  m 
is  made  of  Tien-chu  kwei.  Tien-chu  is  the  ancient  name  for  1 
perhaps  the  allusion  may  be  to  the  cassia  bark  of  Malabar. 

In  connexion  with  these  extremely  early  references  to  the  sj 
may  be  stated  that  a  bark  supposed  to  he  cassia  is  mentioned  as  im 
into  Egypt  together  with  gold,  ivory,  frankincense,  precious  wood 
apes,  in  the  17th  century  b.c.^ 

The  accounts  given  by  Dioscorides,  Ptolemy  and  the  author 
Periplus  of  the  Erythrean  Sea,  indicate  that  cinnamon  and 
were  obtained  from  Arabia  and  Eastern  Africa ;  and  we  further 
that  the  importers  were  Phoenicians,  who  traded  by  Egypt  and  tii 
Sea  with  Arabia.  Whether  the  spice  under  notice  was  really  a  p 
tion  of  Arabia  or  Africa,  or  whether  it  was  imported  thither  from  Soi 
China  (the  present  source  of  the  best  sort  of  cassia)  is  a  question 
has  excited  no  small  amount  of  discussion. 

We  are  in  favour  of  the  second  alternative, — firstly,  because  o 
stance  of  the  nature  of  cinnamon  is  known  to  be  produced  in  An 
Africa ;  and  secondly,  because  the  commercial  intercourse  whid 
undoubtedly  carried  on  by  China  with  India  and  Arabia,  and  whic 
existed  between  Arabia,  India  and  Africa,  is  amply  sufficient  to  c 
the  importation  of  Chinese  produce.^  That  the  spice  was  a  piodi 
of  the  far  East,  is  moreover  implied  by  the  name  Darchini  (from  (far, 
or  bark,  and  Chini,  Chinese),  given  to  it  by  the  Arabians  and  Pen 

If  this  view  of  the  case  is  admissible,  we  must  regard  the  ai 
cinnamon  to  have  been  the  substance  now  known  as  Chinese  Cassia 
or  Chinese  Cinnamon,  and  cassia  as  one  of  the  thicker  and  perha] 
aromatic  barks  of  the  same  group,  such  in  fact  as  are  still  fou 
commerce. 

Of  the  circumstances  which  led  to  the  collection  of  cinnam 
Ceylou,  and  of  the  period  at  which  it  was  commenced,  notLi 
known.  That  the  Chinese  were  concerned  in  the  discover}'  is  i 
imreasonable  supposition,  seeing  that  they  traded  to  Ceylon,  anJ 
in  all  probability  acquainted  with  the  cassia-yielding  species  o; 
Qiamomum  of  Southern  China,  a  tree  extremely  like  the  cinnamo 
of  Ceylou. 

Whatever  may  be  the  facts,  the  early  notices  of  cinnamon  as 
duction  of  Ceylon  are  not  prior  to  the  13th  century.  The  ver 
according  to  Yule,^  is  a  mention  of  the  spice  by  Kazwini,  an 
writer  of  about  A.D.  1275,  very  soon  after  which  period  it  is  noti< 
John  of  Montecorvino,  a  missionary  friar  who  visited  India, 
man,  in  a  letter  under  date  1202  or  1293,  still  extant  in  the  Me 
library  at  Florence,  savs  that  the  cinnamon  tree  is  of  medium  bul 


*  Diimichen,  Fleet  of  an  E<jyplian  Qio.ru, 
Leipzig,  1868,  p.  1. 

'  " .  .  That  tliero  was  an  ulterior  com- 
merce beyond  Ceylon  is  indubitable  ;  for  at 
Ceylon  the  trade  from  Malacca  and  the 
Golden  Chersonese,  met  the  merchants  from 
Arabia,  Persia  and  Egypt.  This  might  pos- 
sibly have  been  in  the  nands  of  the  Malays 
or  even  the  Chinese,  who  seem  to  have  been 
navigators  in  all  age«  as  universally  as  the 

Arabians "     Vincent,  op.  cit.  ii. 

284.  285.— In  the  time  of  Marco  Polo,  the 


trade  of  China  westward,  met  tht* 
the  Red  Sea,  no  longer  in  Ceylon,  ^^ 
coast   of    Malabar,    apparently  at 
where  the  Portuguese  found  it  on  ti 
arrival.     Here,  says  Marco,  the  >h: 
Aden  obtained  their  lading  frv^m  tl 
and  carried  it  into  the  Re^l  Sea  iVr 
dria,  whence  it  ^mssed  into  Eurojv  I 
of  the  Venetians. — See  also  Yule, 
Str  Marco  Polo,  ii.  (1871)  825.  Sir. 
3  Op.  cit  u.  255. 
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ank,  bark  and  foliage,  like  a  laurel,  and  that  ^at  store  of  its  bark 
rrietl  forth  from  the  island  which  is  near  by  Malabar.* 
l^in,  it  is  mentioned  by  the  Mahomedan  traveller  Ibn  Batuta  about 
1340,*  and  a  century  later  by  the  Venetian  merchant  Nicolo  di 
i,  whoso  description  of  the  tree  is  very  correct.' 
"he  circumnavigation  of  the  Cape  of  Good  Hope  led  to  the  real  dis- 
ry  of  Ceylon  by  the  Portuguese  in  1505,  and  to  their  i)ermanent 
[Mition  of  the  island  in  153^chiefly  for  the  sake  of  the  cinnamon, 
from  the  first  of  these  dates  UiAt  more  exact  accounts  of  the  spice 
Q  to  reach  Europe.  Thus  in  1511,  Barbosa  distinguished  the  fine 
unon  of  Ceylon  from  the  inferior  Canrulla  irUta  of  Malabar.  Garcia 
A  about  the  middle  of  the  same  century,  stated  that  Ceylon  cinnamon 
forty  times  as  dear  as  that  of  Malabar.  Clusius,  the  translator  of 
la,  saw  branches  of  the  cinnamon-tree  as  early  as  1571,  at  Bristol 
in  Holland. 

Lt  this  period,  cinnamon  was  cut  from  trees  growing  wild  in  the 
t8  in  the  interior  of  Ceylon,  the  bark  being  exacted  as  tribute  from 
Singhalese  kings  by  the  Portuguese.  A  peculiar  caste  called  chalias, 
are  said  to  have  emigrated  from  India  to  Ceylon  in  the  13th  centurj', 
irbo  in  after-times  became  cinnamon-peelers,  delivered  the  bark  to 
Portuguese.  The  cruel  oi>pression  of  these  chalias  was  not  mitigated 
le  Dutch,  who  from  the  year  1G5G  were  virtually  masters  of  the  whole 
lard,  and  conceded  the  cinnamon  trade  to  their  Kast  India  Company 
profitable  monopoly,  which  the  Company  exercised  with  the  greatest 
•ity.*  The  bark  previous  to  shipment  was  minutely  examined  by 
tl  officers,  to  guard  against  frauds  on  the  part  of  the  chalias, 
ibout  1770,  De  Koke  conceived  the  hapi)y  idea,  in  opposition  to  the 
>rsal  pn»judice  in  favour  of  wild-growing  cinnamon,  of  attempting 
oltivation  of  the  tree.  This  project  was  carried  out  under  Gover- 
Falck  and  Van  der  Graft'  with  extraordinary  success,  so  that  the 
h  were  able  independently  of  the  kingdom  of  Kandy,  to  furnish 
t  400,000  lb.  of  cinnamon  annually,  thereby  supplying  the  entire 
pean  demand.  In  fact,  they  completely  ruled  the  trade,  and  would 
bum  the  cinnamon  in  Holland,  lest  its  unusual  abundance  should 
re  the  price. 

kfter  Ceylon  had  been  wrested  from  the  Dutch  by  the  English  in 
,  the  cinnamon  trade  became  the  monoiK)ly  of  the  English  East 
i  Company,  who  then  obtained  more  cinnamon  from  the  forests, 
:ially  after  the  year  1815,  when  the  kingdom  of  Kandy  fell 
r  British  rule.  But  though  the  chalias  had  much  increased  in 
>ers,  the  yearly  production  of  cinnamon  does  not  appear  to  liave 
?ded  500,000  tt).  The  condition  of  the  unfortunate  chali^is  was  not 
iorated  until  1833,  when  the  monopoly  granted  to  the  Company  was 
y  aliolished.  and  Government  ceasing  to  be  the  sole  exiwrters  of 
kiDon,  permitted  the  merchants  of  Colombo  and  Galle  to  share  in 
rade. 

innamon  however  was  still  burdened  with  an  export  duty  equal  to 
rd  or  a  half  of  its  value,  in  consequence  of  which  and  of  the  com- 

ile,CatMa^andtkewaythWur,l2l^.  Via^Ti^  i-  (15t^3)  339;  Kunitmaun,  A'mn/. 

•acv/f  of  Hm  Baiuia,  tnxiiUted  by  ni$$  Inditns  im   funfzthnttn  JaArhundrrt, 

ond.  1829.  184.  1888.  89. 

jDTuiOi  BtumUa  dilU  KavigtUUmi  ei  ^  Tennent,  op.  cit.  il  62. 
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petition  with  cinnamon  raised  in  Java,  and  with  cassia  from  China 
other  places,  the  cultivation  in  Ceylon  began  to  suffer.  This  dutj 
not  removed  until  1853. 

The  earliest  notice  of  cinnamon  in  connexion  with  Northern  B 
that  we  have  met  with,  is  the  diploma  granted  by  Chilperic  II.,  ki 
the  Franks,  to  the  monastery  of  Corbie  in  Xonnandy,  a.d.  716,  in  i 
provision  is  made  for  a  certain  supply  of  spices  and  grocery,  incli 
5  lb.  of  Cinnamon^  ^^^ 

The  extraordinary  value  set  on  ci|ySmon  at  this  period  is  remaii 
illustrated  by  some  letters  written  ftyxjritaly,  in  which  mention  is 
and  there  incidentally  made  of  presdhts  of  spices  and  incense.' 
in  A.D.  745,  Gemmulus,  a  Koman  deacon,  sends  to  Boniface,  archli 
of  Mayence  ("  cum  magna  reverentid  "),  4  ounces  of  Cinnamon,  4  (w 
of  Costus,  and  2  pounds  of  Pepper.  In  A.D.  748,  Theophilacias,  a  B 
archdeacon,  presents  to  the  same  bishop  similar  spices  and  'm 
Lullus,  the  successor  of  Boniface,  sends  to  Eadburga,  aibatissa  ThamU 
circa  A.D.  732-751 — ^^unum  graphium  argcntetcm  et  storacis  ct  cinnu 
partem  aliqicam  "  ;  and  about  the  same  date,  another  present  of  cinni 
to  archbishop  Boniface  is  recorded.  Under  date  a.I).  732-742,  a  1 
is  extant  of  three  persons  to  the  abbess  Cuneburga,  to  whom  the  m 
ofier — "  turis  et  pipcris  ct  cinnamomi  pemnodica  xcnia,  scd  omni  i 
affectione  dcstiiiata" 

Of  the  pecimiary  value  of  this  price  in  England,  there  aie  i 
notices  from  the  year  1264  downwards.*  In  the  16th  century  it 
probably  not  plentiful,  if  we  may  judge  from  the  fact  that  it  & 
among  the  New  Year's  gifts  to  Pliilip  and  Mary  (1550-57), and toQ 
Elizabeth  (1561-02).^ 

Production   and  Commerce  ^' — The  best  cinnamon   is  prod: 
according  to  Thwaites "  from  a  cultivated  or  selected  form  of  the 
(var.   a.),  distinguished  by   large  leaves  of  somewhat    irregular  si 
But  the  bark  of  all  the  forms  possesses  the  odour  of  cinnamon 
greater  or  less  degree.     It  is  not  however  always  possible  to  judge  c 
([uality  of  the  bark  from  the  foliage,  so  that  the  peelers  when  coUe 
from  uncultivated  trees,  are   in   the  habit  of  tasting  tlie  bark  b 
commencing  operations,  and  pass   over  some  ti'ces   as   unfit   for 
purpose.      The  bark  of  varieties  R.  multifioritm  and  7.  ovalifolium 
very  inferior  quality,  and  said   to  be   never   collected    imless  foi 
purpose  of  adulteration. 

The  best  variety  appears  to  find  the  conditions  most  favourable 
culture,  in  the  strip  of  country,  12  to  15  miles  broad,  on  the  south' 
coast  of  Ceylon,  between  Xegumbo,  Colombo  and  Matura,  when 
tree  is  grown  up  to  an  elevation  of  1500  feet.     \  very  sandy  clav 
or   fine  white  quartz,  with  a   good  sub-soil   and  free  exposure  u 


^  Pardcssus,  TJipIomaOr,  rto.,  Pans  18  IP. 
ii.  309. 

•  Jaffe,  BihUotJocK  R- r,!.,ii  fii  nnaiiicarnniy 
Berlin,  iii.  (1866)  ir>4.  m9.  214.  216-S.  l'M». 

'  Doubtless  Eaflhurh,  tliinl  n}»lK'Ss  <if 
Minster  in  the  Isle  of  Thanrt  in  Kent.  She 
died  A.D.  751. 

•»  Eden,  StnU  of  the  /%.r,  ii.  (1707)  ap- 
jH'ndix  ;  Rogers,  Jluft.  of  JffncuUurc  and 
Prices  in  England^  iL  (1866)  643. 


'  Nic'holls,  Pi'o^rtx'ws  and  PrateSL 
Q.  Eliznbrfh,  i.  (1823^  xxxiv.  US. 

♦'  Additional  iufonnation  may  l*f ' 
two  papers  by  >rarshal!,  in  Thonivn'.*. 
/;/'  Phihvtnplii/,  X.  (1817)  241  tnil  54 
also  I,esehrnault  de  la  Tour.  J/" 
MxmU  d'Hist.  nat.  xi\u  (1 822 '»  436-44 

"  Op.  cit.  252-253. 
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iiid  rain,  are  the  circumstances  best  ndaptecl  for  the  cultivation, 
management  of  the  ])lantations  resembles  that  of  oak  coppice  in 
XkiL  The  system  of  pnming  checks  the  plant  from  l>ecoming  a 
ind  induces  it  to  form  a  stool  from  ^vhich  four  or  five  shoots  are 
Mi  to  grow  ;  these  arc  cut  at  the  age  of  l}f  to  li  years,  when  the 
li-green  epidermis  begins  to  turn  brown  liy  reason  of  the  formation 
»rky  layer.  They  an*  not  all  cut  at  the  same  time,  but  only  as 
urive  at  the  proper  state  of  maturity  ;  they  are  then  C  to  10  feet 
mnd  \  to  2  inches  thick.  In  some  of  the  cinnamon  <{ardens  at 
ibo,  the  stools  are  very  large  and  old,  dating  back  it  is  .supposed, 
the  time  of  the  Dutch. 
I  consequence  of  the  increased  flow  of  sap  which  occui-s  after  the 

rains  in  May  and  June,  and  again  in  Noveml)er  and  December, 
Lrk  at  those  seasons  is  easily  sepamted  from  the  wood,  so  that  a 
pal  harvest  takes  place  in  the  spring,  and  a  smaller  one  in  the 
part  of  the  year. 

le  shoots  having  ])een  cut  off  by  means  of  a  long  sickle-shai)ed 
called  a  calf  if,  and  stripped  of  their  leaves,  are  slightly  trimmed  with 
ife,  the  little  ])ieces  thus  removed  being  reserved  and  sold  as 
rmon  Chipa.  The  bark  is  next  cut  through  at  distances  of  about  a 
Old  slit  lengthwise,  when  it  is  easily  and  completely  removed  by 
;sertion  of  a  peculiar  knife  termed  a  mama,  the  separation  being 
Bd  if  necessary,  by  strongly  rubbing  with  the  handle.  The  pieces 
rk  are  now  carefully  put  one  into  another,  and  the  comj>ound  sticks 
'  bound  together  into  bundles.  Thus  they  are  left  for  2-4  hours  or 
during  which  a  sort  of  ''  finncntation  *  (?)  goes  on  which  facilitates 
ibsaquent  removal  of  the  exterior  part.  This  is  accomplished  by 
[g  each  quill  on  a  stick  of  wood  of  suitable  thickness,  and  carefully 
ng  off  with  a  knife  the  outer  and  middle  cortical  layer.  In  a 
ours  after  this  operation,  the  )>eeler  commences  to  place  the  smaller 
within  the  larger,  also  inserting  the  small  pieces  so  as  to  make  up 
no6t  solid  stick,  of  about  40  inches  in  length.  The  cinnamon  thus 
red  is  kept  one  day  in  the  shade,  and  then  placed  on  wicker  tiays 
e  sun  to  dry.  When  suthciently  dr}%  it  is  made  into  bundles  of 
30  ft.  each.* 

16  cinnamon  gardens  of  Ceylon  were  estimated  in  1800-t>4,  to 
J  an  area  of  about  14,400  acres.-    At  present  the  cultivation  of 

IS  displacing  that  of  cinnamon.  Mr.  Home  of  the  Botanical 
in  of  Mauritius,  writing  in  1860,  obser\'es  that  no  new  plantations 
»w  laid  out,  and  that  many  of  the  old  ones  are  going  to  ruin.  The 
to  of  cinnamon  from  Ceylon  have  been  as  follows : — 

itn  itTS 

1,369,327  lb.,  TAiue  Jttl^^G^.  1.267,0:^  lb.,  value  ^^64,747. 

r  the  last  named  quantity,  1,179,510  Hi.  were  shipped  to  the  United 
lom,  53,439  ft.  to  the  United  States  of  North  America,  and  1 0.000  ft. 
mburg.     Besi<les  the  above-named  ex{)orts  of  ciimamon,  the  official 

•mrrly  calltnl  fanido  dr  jnni/i/"^  a  siv»-  in  tin-  earlier  jiart  of  tlie  cfnturr,  m  w** 
ignifjing  in  die  Komance  Uni;u«ffHi  may  judge  by  tht*  Matemeut  that  the  fire 
f. —      nn. 1  j'^^iti: jiriiifijval    cinniknion    f^urU-Utf    around    Nr- 

Sinilm,    <'ol?ni)H>,     BiirK>ryn.    Oalle,    and 
atnra,  were  each/rtnn  1ft  to  tiO  miifw  tn  cir» 
L  tfM  cvhiTttioD  WM  far  more  extcn-      cum/crtnc^-  (Tennent'a  Ceylon,  ii  163). 


■I^iuiyuig  in  uitf  nnmaiK'e  imnmims^ 
or  packaqf.  The  wonl  /anlrl  havini; 
!•  maming,  ia  fonml  in  old  English 
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statistics  ^  record  the  export  of  "  Cinnamon  Bark  " — 8846  lb.  in  181 
23,449  lb.  in  1872.  This  name  includes  two  distinct  articles,  naz 
Cinnamon  Chips,  and  a  very  thick  bark  derived  from  old  sterna. 
Cinnamon  Chips  which,  as  explained  on  the  previous  page,  are  the 
trimmings  of  the  shoots,  are  very  aromatic ;  they  used  to  be  consM 
worthless,  and  were  thrown  away.  The  second  article,  to  which  ii 
London  drug  sales  the  name  "  Cinnamon  Bark  "  is  restricted,  is  in  J 
slightly  channelled  fragments,  which  are  as  much  as  ^  of  an  in( 
thickness,  and  remind  one  of  New  Granada  cinchona  bark.  It  is 
deficient  in  aromatic  qualities,  and  quite  unfit  for  use  in  pharmacy. 

In  most  other  countries  into  which  Cinnam/ymum  Zeylanicwm  has 
transplanted,  it  has  been  found  that,  partly  from  its  tendency  to 
into  new  varieties  and  partly  perhaps  from  want  of  careful  culti? 
and  the  absence  of  the  skilled  cinnamon-peeler,  it  yields  a 
appreciably  different  from  that  of  Ceylon.  Of  other  cinnamon-prodi 
districts,  those  of  Southern  India  may  be  mentioned  as  affordinj 
Malabar  or  Tinnevelly,  and  the  Telliclierry  Cinnamon  of  commera 
latter  being  almost  as  good  as  the  cinnamon  of  Ceylon.^  The  cnltir 
in  Java  commenced  in  1825.  The  plant  according  to  Miquel  is  a  n 
of  C  Zeylanicumy  distinguished  by  its  very  large  leaves  which  ait 
quently  8  inches  long  by  5  inches  broad.  The  island  exported  in '. 
1109  peculs  (147,866  ft.) ;  in  1871  only  446  peculs  (59,466  ft.).» 

Cinnamon  is  also  grown  in  the  French  colony  of  Guyana  ai 
Brazil,  but  on  an  insignificant  scale.  The  samples  of  the  bark  from 
countries  which  we  have  examined  are  quite  unlike  the  cinnann 
Ceylon.  That  of  Brazil  in  particular  has  e^ddently  been  taken 
stems  several  years  old. 

The  importations  of  cinnamon  into  the  United  Kingdom  from  C 
are  declining,  as  the  following  figures  will  show  : — 

1869  1870  1871  1872 

2,611,4731b.     2,148,405  ir>.     1,430,518  0).     1,015,  461  It». 

During  1872,  5G,000  lb.  of  cinnamon  were  imported  from 
countries. 

Description — Ceylon  cinnamon  of  the  finest  description,  is  iuij 
in  the  form  of  sticks,  about  40  inches  in  length  and  ;*  of  an  in 
thickness,  formed  of  tubular  pieces  of  bark  about  a  foot  long,  dexte; 
arranged  one  within  the  other,  so  as  to  form  an  even  rod  of  consiJ 
firmness  and  solidity.  The  quills  of  bark  are  not  rolled  up  as  : 
tubes,  but  each  side  curls  inwards  so  as  to  form  a  channel  with  in-ci 
sides,  a  circumstance  that  gives  to  the  entire  stick  a  somewhat  fla 
cylindrical  form.  The  bark  composing  the  stick  is  extremely 
measuring  often  no  more  than  y^jj  of  an  inch  in  thickness.  It 
•light  brown,  dull  surface,  faintly  marked  with  shining  wavy  hnt 
bearing  here  and  there  scars  or  holes  at  the  points  of  insertion  of 
or  twigs.  The  inner  surface  of  the  bark  is  of  a  darker  hue.  Th 
is  brittle  and  splintery,  with  a  fragrant  odour,  peculiar  to  itself  a 
allied  barks  of  the  same  genus.  Its  taste  is  saccharine,  puugen 
aromatic. 

The  bales  of  cinnamon  which  arrive  in  London  are  always  re-] 

^  Ceylon  Blue  Books  for  1871  and  1872,  *  Some  of  it  liowever  isven-tL^k, 

^u-inted  at  Colombo.  neatly  quilled. 

'  Oomular  BrporU^  Aug.  1S73.  9i 
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he  dock  warehouses,  in  doing  whicli  a  certain  amount  of  breakage 
ars.  The  spice  so  injured  is  kept  separate  and  sold  as  Small  Cin- 
n&n,  and  is  very  generally  used  for  pharmaceutical  purposes.  It  is 
>n  of  excellent  quality. 

Microscopic  Structure — By  the  peeling  above  described,  Ceylon 
aamon  is  deprived  of  the  subcrous  coat  and  the  greater  part  of  the 
Idle  cortical  layer,  so  that  it  almost  consists  of  the  mere  liber  (endo- 
mum).  Three  different  layers  are  to  be  distinguished  on  a  transverse 
tion  of  this  tissue : — 

1.  The  extemd  surface  which  is  composed  of  one  to  three  rows  of 
re  thick-walled  cells,  forming  a  coherent  ring ;  it  is  only  interrupted 
bandies  of  liber-fibres,  whicli  are  obvious  even  to  the  unaided  eye ; 
Y  compose  in  fact  the  wavy  lines  mentioned  in  the  last  page. 

2.  The  middle  layer  is  built  up  of  about  ten  rows  of  parenchymatous 
B-walled  cells,  interrupted  by  nmch  larger  cells  containing  deposits  of 
dlage,  while  other  cells,  not  larger  tluin  those  of  tlie  parenchyme 
tlf,  are  loaded  with  essential  oil. 

3.  The  innermost  layer  exiiibits  the  same  thin-walled  but  smaller 
If,  yet  intersected  by  narrow,  somewhat  darker,  medullary  rays,  and 
nrise  interrupted  by  cells  containing  eitlier  mucilage  or  essential  oiL 
Instead  of  bundles  of  liber-fibres,  iibres  mostly  isolated  are  scattered 
ragh  the  two  inner  layers,  the  parenchyme  of  which  abounds  in 
ill  starch  granules  accompanied  by  tannic  matter.  On  a  longitudinal 
tion,  the  length  of  the  liber-fibres  becomes  more  evident,  as  well  as 
oU-ducts  and  gum-ducts. 

Chemical  Composition — The  most  interesting  and  noteworthy 
ttitnent  of  cinnamon  is  the  essential  oil,  which  tlie  bark  yields  to  the 
ent  of  I  to  1  per  cent.,  and  which  is  distilled  in  Ceylon, — very  seldom 
England.  It  was  prepared  by  Porta  ^  of  Naples,  who  mentions  it  as 
ly  as  1589.  In  the  latter  part  of  the  last  centur}',*it  used  to  be 
aght  to  Euro})e  by  the  Dutck  During  the  five  years  from  1775  to 
9  inclusive,  the  average  quantity  annual  If/  disposed  of  at  the  sales 
the  Dutch  East  India  Company  was  17G  ounces.  The  wholesale 
le  in  London  between  177G  and  1782,  was  21,s.  per  ounce  ;  but  from 
5  to  1789,  the  oil  fetched  63,<.  to  ijS^i.,  the  increase  in  value  being 
btless  occasioned  by  the  war  with  Holland  commenced  in  1782.  The 
m  now  largely  produced  in  Cevlon,  from  whicli  island  the  quantity 
orted  in  1871  was  14,796  ounces ;  and  in  1872,  39,100  ounces.*  Tlie 
is  shipped  chiefly  to  England. 

Oil  of  cinnamon  is  a  golden-yellow  liquid,  having  a  sp.  gr.  of  r(»35, 
nrerful  cinnamon  odour,  and  a  sweet  and  aix)matic  but  burning  taste, 
leviates  a  ray  of  polarized  light  a  very  little  to  tlie  left.  The  oil 
lists  chiefly  of  Cinnamic  AhUhyde,  C"II*0,  together  with  a  variable 
lortion  of  hydrocarl)ons.  At  a  low  temperature  it  becomes  turbid 
tlie  deposit  of  a  camphor,  which  we  have  not  examined.  The  oil 
ly  absorbs  oxygen,  becoming  thei*eby  contaminated  with  resin  and 
ftmic  acid. 

Cinnamon  contains  sugar,  mannite,  starch,  mucilage,  and  tannic  acid. 
Cinnamoviin  of  Martin  (18G8)  h;.s  Ixjen  shown  by  Wittstein  to  be 

Ufim  NaiuraliM  Ubri  xx.  Neap.  1589.  *  Cfylon  Blue  Book*  for  1S71  and  1972. 
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very  probably  merely  mannite.  The  effect  of  iodine  on  a  deoocti 
cinnamon  will  be  noticed  under  the  head  of  Cassia  Lignea.  Cinni 
afforded  to  Schatzler  (1862)  5  per  cent,  of  ash  consisting  chiefly  o 
carbonates  of  calcium  and  potassium. 

Uses — Cinnamon  is  used  in  medicine  as  a  cordial  and  stimi 
but  is  much  more  largely  consumed  as  a  spice. 

Adulteration — Cassia  lignea  being  much  cheaper  than  cinni 
is  very  commonly  substituted  for  it.  So  long  as  the  bark  is  entire, 
is  no  difficulty  in  its  recognition,  but  if  it  should  have  been  reduc 
powder,  the  case  is  widely  different.  We  have  found  the  following 
of  some  service,  when  the  spice  to  be  examined  is  in  powder : — ii 
decoction  of  powdered  cinnamon  of  known  genuineness ;  and  oi 
similar  strength  of  the  suspected  powder.  When  cool  and  strained 
a  fluid  ounce  of  each  with  one  or  two  drops  of  tincture  of  iodine 
decoction  of  cinnamon  is  but  little  affected,  but  in  that  of  ctt 
deep  blue-black  tint  is  immediately  produced  (see  p.  479).  The  ( 
kinds  of  cassia  known  as  Cassia  vera,  may  be  distinguished  fran 
more  valuable  Chinese  Cassia  as  well  as  from  cinnamon,  by  their  ticl 
in  mucilage.  This  can  be  extracted  by  cold  water  as  a  thick  g 
liquid,  giving  dense  ropy  precipitates  with  corrosive  sublimate  or  ne 
acetate  of  lead,  but  not  with  alcohol. 

Other  products  of  the  Cinnamon  Tree. 

Essential  Oil  of  Cinnamon  Leaf  {Oleum  Cinnamami  foliom 
This  is  a  brown,  viscid,  essential  oil,  of  clove-like  odour,  which  is  s 
times  exported  from  Ceylon.  It  has  been  examined  by  Stenhouse  (li 
who  found  it  to  have  a  sp.  gr.  of  1053,  and  to  consist  of  a  miitu 
Eugenic  Acid  (p.  253)  with  a  neutral  liydrocarbon  having  the  fon 
(_Moj|ic     j^  gj[gQ  contains  a  small  quantity  of  benzoic  acid. 

Essential  Oil  of  Cinnamon  Root  {Oleum  Cinnamoini  radic 
A  yeUow  liquid,  lighter  than  water,  having  a  mixed  odour  of  cam 
and  cinnamon,  and  a  strong  camphoraceous  taste.  Both  tins  oil 
that  of  the  leaf  were  described  by  Kampfer  (1712)  and  by  Seba  in  1 
and  perhaps  by  (larcia  d'Orta  so  early  as  15G3.  Solid  camphor  maj 
be  obtained  from  the  root.  A  water  distilled  from  the  flowers,  a 
fatty  oil  expressed  from  the  fruits  are  likewise  noticed  by  old  vi 
but  are  unknown  to  us. 
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Cassia  Lignea,  Cassia  Bark. 

Botanical  Origin — Various  species  of  Cinna'tnomum  occiurii 
the  warm  coimtries  of  Asia  from  India  eastward,  aflbrd  what  is  t€ 
in  commerce  Cassia  Bark.  The  trees  are  extremely  variable  in  fo 
inflorescence  and  aromatic  properties,  and  the  distinctness  of  s6ve 
the  species  laid  down  eyen  in  recent  works  is  still  uncertain. 

The  bark  which  bears  par  excellence  the  name  of  Casstia  or  i 
lignea,  and  which  is  distinguished  on  the  Continent  as  Chinese  C'i»iM 
is  a  production  of  the  proyinces  of  Kwangsi  and  Kweichau  in  Soul 

'  riill   Trans,  xxxvi.  (1731)  107. 
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he  French  expedition  of  Lieut.  Gamier  for  the  exploration  of  the 
ind  of  Cochin  China  (ISiiri— G8)  found  cassia  growing  in  about 
^  in  the  forests  of  one  of  the  affluents  on  the  left  bank  of  the 
lear  the  fn)nticrH  of  Annani.  A  part  of  this  cassia  is  carried 
ito  China,  while  another  part  is  conveyed  to  Bangkok.*  Although 
amaiy  to  refer  it  without  hesitation  to  a  tree  named  Cinna^ 
?(us.<iM,  we  find  no  warrant  for  such  reference :  no  competent 
lias  visiteil  and  described  the  cassia-yielding  districts  of  Cliina 
id  brought  therefrom  tlie  specimens  requisite  fur  ascertaining 
ical  origin  of  the  bark.- 

i  lignea  is  also  produced  in  the  Khasya  mountains  in  li^stem 
hence  it  is  brought  down  to  Calcutta  for  shipment.'*  In  this 
?re  are  three  species  of  ('innomomuio,  growing  at  10(»0  to  4000 
?  the  sea-level,  and  all  have  l)ark  with  the  flavour  of  cinnamon, 
less  i)ure :  they  are  C,  ohtusifolium  Nees,  t\  paacijlornm  Nees, 
tmala  Fr.  Nees  et  Eberm. 

mominn  incrft  Keinw.,  a  verj'  variable  sj>ecies  occurring  in  Con- 
India,  Ceylon,  Tavoy,  Java,  Sumatra  and  oth<»r  islands  of  the 
.rchipelago,  and  possibly  in  the  opinion  of  Thwaites  a  mere 
(\  Zrylanicvm,  but  according  to  Meissner  well  distinguished 
er,  thinner  leaves,  its  ner\'ation,  and  the  character  of  its  aroma, 
pt^ar  to  yield  the  cassia  bark  or  wild  cinnamon  of  Southern 

mala  Fr.  Nees  et  Eberm.,  which  besides  growing  in  Khasya  is 
tlie  contiguous  regions  of  Silhet,  Sikkim,  Nepal,  and  Kuroaon, 
i   reaches  Australia,   probably  affords   some  cassia    bark    in 
India. 

quantities  of  a  thick  sort  of  cassia  have  at  times  been  imported 
rapore  and  r>atavia,  much  of  which  is  pnnluced  in  Sumatra.  In 
ce  of  any  very  reliable  information  as  to  its  1x)t4inicral  sources, 
suggest  as  probable  mother-plants.  C,  Cassia  lU.  and  C,  liur- 
.,  var.  a,  Chinaisc,  both  stated  by  Teijsmann  and  Binnendijk  to 
ited  in  Java.^'  Tlie  latter  si>ecies  growing  also  in  the  Philippines, 
Kibly  affonls  the  cassia  bark  which  is  shipped  from  Manila. 

>ry — In  the  preceding  article,  we  have  indicated  (p.  4G7)  the 
mod  at  which  cassia  bark  appears  to  liave  Iteen  known  to  the 

and  have  stated  the  reasons  that  lead  us  to  Ixdieve  the  cin- 
f  the   ancitjnts   was   that   substance.      It   must,  however,  bt» 

that  Tlieophrastus,  Dioscorides,  Pliny,  Strabo  and  others,  as 
he  remarkable  inscription  on  the  temple  of  Apollo  at  Miletus, 

cinnamon   and    cassia   as   distinct,   but    nearly   allied   sub- 

Wliile  on  the  other  hand,  the  author  of  the  Periplus  of  the 
1  Sea,  in  enumerating  the  products  shipped  from  the  various 

Xiii^A  nUJifnlfA  da  I'oyagf  *VEx-  '  HtMtktT,  Himalayan  JtmrMils^  v%[,  2.  ii. 

I  J/a-oH^  a  de  Cixhinchidt,  Vaxxa,  (1855)  303. 

*  A  s]ifciincn  of  the  stcu-l«rk  "f  C.  Infi « 

tttest  market  in  Chiua  for  chjaU  fn>in  Tra\'anooiv,   ]irowuttHl   to   us  l>y  Dr. 

ton  ai*cording  to   Dr.    F.   Torter  Wariiif^  hts  a  tU'lightful  (Hl(»nr.  but  u«  <)uitf 

aivu  in  Ping-Dau  liifii  (Siii-«.hnu  tlevoid  of  the  taHti>  of  ciiinaDiou. 

nipn    proTlDce. — Mat.  M^d.  and  *  (^aialoffUM    Piunfarum    t/u%r    ki     Jlrf" 

/  CAuM,  1871.  52.~The  capital  BiMmmw  A'goritnsi  coluuiur,  B^iUvia,  U46. 

is  Kweilin  fti,  literally  CVuvki-  9S. 
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commercial  ports  of  Eastern  Africa  ^  in  the  first  century,  mentions 
{/caa-ia  or  tcatrala)  of  various  kinds,  but  never  employs  the  won 
namon  {Ki>vvafjL(Ofiov), 

In  the  list  of  productions  of  India  on  which  duty  was  levied 
Eoman  custom  house  at  Alexandria,  circa  a.d.  176-180,  Cinnam 
is  mentioned  as  well  as  Cassia  turiana,  Xylocassia  and  XylocinwuM 
Of  the  distinction  here  dmwn  between  cinnamon  and  cassia,  we  ca 
no  explanation ;  but  it  is  worthy  of  note  that  tvngs  and  hrawk 
Cinnamomitm  are  sold  in  the  Chinese  drug  shops,  and  may  m 
probably  be  the  xylocassia  or  xylocinnainon  of  the  ancients.*  The 
Cassia  lignea  would  seem  to  have  been  originally  bestowed  on  som 
substance,  rather  than  as  at  present,  on  a  mere  bark.  The  spk 
also  undoubtedly  called  Cassia  syrinx  and  Cassia  Jistularis  (p.  1 
names  which  evidently  refer  to  a  bark  which  had  the  form 
tube.  In  fact  there  may  well  have  been  a  diversity  of  quaUties, 
perhaps  very  costly.  It  is  remarkable  that  such  is  still  the 
in  China,  and  that  the  wealthy  Chinese  employ  a  thick  vaa 
cassia,  the  price  of  which  is  as  much  as  18  dollars  per  catty,  <» 
565.  per  lb.* 

Whether  the  Aromata  C(issia:,  which  were  presented  to  the  C 
at  Eome  under  St.  Silvester,  a.d.  314^335,  was  the  modem 
.bark,  is  rather  doubtful  The  largest  donation,  200  lb.,  whid 
accompanied  by  pepper,  safifron,  storax,  cloves,  and  balsam,  would  i 
to  have  arrived  from  Egypt.^  Cassia  seems  to  have  been  knoi 
Western  Europe  as  early  as  the  7th  century,  for  it  is  mentioned 
cinnamon  by  St.  Isidore,  archbishop  of  Seville.®  Cassia  is  nam 
one  of  the  Leech-books  in  use  in  England  prior  to  the  Xonnan 
questJ  The  spice  was  sold  in  London  as  Caiicl,  in  1264,  at  lOrf.  p 
sugar  being  at  the  same  time  12d.,  cumin  2d.,  and  ginger  1S(/.*  1 
Boke  of  Nurture^  written  in  the  15th  century  by  John  Itussellcha: 
lain  to  Humphry,  duke  of  Gloucester,  cassia  is  spoken  of  as  resen: 
cinnamon,  but  cheaper  and  commoner,  exactly  as  at  the  present  da; 

Production  —  We  have  no  information  whether  the  tree  ' 
affords  the  cassia  bark  of  Southern  China  is  cultivated,  or  vl 
it  is  exclusively  found  wild. 

The  Calcutta  cassia  bark  collected  in  the  Khasva  mountain 


^  Vuicoiit,  O'him^rcc  awl  Xcwlijatioii  of 
th/:  AnA^itnts  in  the  Indian  (fmm,  ii.  (1807) 
130.  134.  149.  150.  157.— That  the  ancients 
.shouhl  confouu<l  the  difterent  kinds  of  cassia 
is  really  no  matter  for  siirpiise,  when  we 
modems  whether  botanists,  ])harmaeolo- 
^sts,  or  spice -dealers,  are  nnaule  to  j>oint 
out  characters  by  which  to  distinguish  the 
barks  of  this  group,  or  even  to  give  definite 
names  to  those  found  in  our  warehouses. 

2  Vincent,  op.  cit.  ii.  701   710. 

»  In  1872,  no  less  than  456,533  lb.  of  this 
icood  of  cassia  or  Cassin  Tiriffi^  were  shipiK*d 
I'rom  Canton,  for  the  most  ]»art  to  otner 
Chinese  ports. — Ixetiirns  of  Trade  at  the 
Treaty  Ports  in  Chime  for  1872,  p.  34. 

^  Very  fine  specimens  of  this  costly  bark 
have  been  kindly  supplied  to  ns  by  Dr.  H. 
F.  Hance,  British  Vice-Cousul  at  Whampo*. 


^  Vignolius,  Lib'  r  Pontincdiis,  F». 
(1724)   94.  95. 

^  Migne,  Patrolotji'r  Cursii.<,  linii 
622. — St.  Isidore  evidently  qu.to 
but  his  remarks  imj>ly  that  U-:: 
were  known  at  the  ]w'rio*.l  when  ht  «t 

"  Cockavne,  Lrrdidonut,  <£•:.,  v' 
E.i'fland,  ii.  (1865)  143. 

•^  Rogers,  Hist,  of  AftricuUnri  i..* 
in  Enrfland,  ii.  (1866)  543. 

"  The  book  has  Ivon  reprin:<>i  f 
Early  English  Text  Society,  !><>?. -1 
says  : — **  Looke  that  your'  8tikk«  X 
vwmc  be  thyn,  bretiUe  and  fayre  is 
.  .  .  .  ioTcaiulh  is  not  so  good  in  til* 
and  cure." — And  in  his  directioni  " 
inake  Yjwcras^^*  he  prescribes  nrurw 
that  ''for  lordes;-  but  "  catulU  "  in  r^ 
"  comjni/np.^U,'* 
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lught  to  Calcutta  is  afforded  by  wild  trees  of  small  size.  Dr.  Hooker 
ID  visited  the  district  with  Dr.  Thomson  in  1830,  observes  that  the 
de  in  the  bark  is  of  recent  introduction.*  The  bark  which  varies 
ich  in  thickness,  has  been  scraped  of  its  outer  layer. 
Cassia  is  extensively  produced  in  Sumatra,  as  may  be  inferred  from 
)fiu:t  that  Padang  in  that  island,  exporteil  of  the  bark  in  1871.  6128 
enls  (817,066  ft.),  a  large  proportion  of  which  was  shipped  to  America.* 
garding  tlie  collection  of  cassia  on  the  Malabar  coast,  in  Java  and  in 
I  Philippines,  no  particular  account  has,  so  far  as  we  know,  been 
Uiflhed  Spain  imported  from  the  Philippines  by  way  of  Cadiz  in 
71.  93,000  lb.  of  cassia.' 

Description  —  Chinese,  Cassia  lignca,  otherwise  called  Chinue 
mtiamcn^  which  of  all  the  varieties  is  that  most  esteemed,  and  ap- 
Mching  most  nearly  to  Ceylon  cinnamon,  arrives  in  small  bundles 
EWt  a  foot  in  length  and  a  pound  in  weight,  the  pieces  of  bark  being 
Id  together  with  bands  of  bamboo. 

The  bark  has  a  general  resemblance  to  cinnamon,  but  is  in  simple 
DIs,  not  inserted  one  within  the  other.  The  quills  moreover  are  less 
light,  even  and  regular,  and  are  of  a  darker  brown ;  and  though  some 
i&  bark  is  extremely  thin,  other  pieces  are  much  stouter  than  fine 
Damon, — in  fact,  it  is  much  less  uniform.  The  outer  coat  has  been 
Boved  with  less  care  than  that  of  Ceylon  cinnamon,  and  pieces  can 
rily  be  found  with  the  corky  layer  untouched  by  the  knife. 

Cassia  bark  breaks  with  a  short  fracture.  The  thicker  Imrk  cut 
OHversely,  shows  a  faint  white  line  in  the  centre  runnin<;  parallel  with 
B  surface.  Good  cassia  in  taste  resembles  cinnamon,  than  which  it  is 
t  less  sweet  and  aromatic,  though  it  is  often  described  as  less  fine  and 
Ucate  in  flavour. 

An  unusual  kind  of  cassia  lignea  has  been  recently  (1870)  imported 
in  C*hina  and  offered  in  the  London  market  a.s  China  Cinnamon^ 
3iigh  it  is  not  the  bark  that  bears  this  name  in  continental  trade.  The 
m  drug  is  in  unscrajwd  quills  which  are  mostly  of  about  the  thickness 
ordinary  Chinese  cassia  lignea;  it  has  a  very  saccharine  taste  and 
ngent  cinnamon  flavour. 

The  less  esteemed  kinds  of  cassia  bark,  wliich  of  late  years  have 
en  {)0ured  into  the  market  in  vast  quantity,  are  known  in  commerce 

Cassia  lignea,  Cassia  vera  or  JViid  Cassia,  and  are  further  distin- 
iibed  by  the  names  of  the  localities  whence  shipped,  as  Calcutta,  Java, 
nor,  &c. 

The  barks  thus  met  with,  vary  exceedingly  in  colour,  thickness  and 
■na,  so  that  it  is  vain  to  attempt  any  general  classification.  Some 
ft  a  pale  cinnamon  hue,  but  most  are  of  a  deep  rich  brown.  They 
Ment  all  variations  in  thickness,  from  that  of  cardboard  to  more  than 
[oarter  of  an  inch  thick.  The  flavour  is  more  or  less  that  of  cinnamon, 
with  some  unpleasant  addition  suggestive  of  insects  of  the  genus 
Many,  besides  being  aromatic,  are  highly  mucilaginous,  the 
idlage  being  freely  imparted  to  cold  water.     Finally,  we  have  met 

Hookrr,  op.  cit.  *  Messrs.  Dal  ton  nnd  V(*ung  of  CuUum 

CtmmUar  Report*,  Angast  1873.  P53.  Street  have  obligingly  Mipiilie*!  U!i  with  a 

Coasol  Reaile,  Report  on  thf  Trade,  dr.,  Munplc  of  thii  bark.     See  alMi  Fluckigrr  in 

is  for  1871>  where  the  spice  is  colled  Wi|^«r8  and  Ilusemouu's  JoArtsUncht  for 

4m.-  187a.  62. 
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with  some  thick  cassia  bark  of  good  appearance  that  was  disting 
by  astringency  and  the  almost  entire  absence  of  aroma.^ 

Microscopic  Structure — A  transverse  section  of  such  pi© 
Chinese  Cassia  lignea  as  still  bear  the  suberous  envelope,  exhibi 
following  characters.  The  external  surface  is  made  up  of  several 
of  the  usual  cork-cells,  loaded  with  brown  coloiu-ing  matter.  In 
from  which  the  cork-cells  liave  been  entirely  scraped,  the  surf 
formed  of  the  mesophloeum,  yet  by  far  the  larger  part  of  the  bark  Ix 
to  the  liber  or  endophlceum.  Isolated  liber-fibres  and  thick-i 
cells  (stone-cells)  are  scattered  even  through  the  outer  layers  of  al 
verse  section.  In  the  middle  zone  they  are  nimierous,  but  do  not 
a  coherent  sclerenchymatous  ring  as  in  cinnamon  (p.  473).  The  i 
most  part  of  the  liber  shares  the  structural  character  of  cinn 
with  dififerences  due  to  age,  as  for  instance  the  greater  develojHMi 
the  medullary  rays.  Oil-cells  and  gum-ducts  are  likewise  distributi 
the  parenchyme  of  the  former. 

The  "  ChiTia  CiriTiamon''  of  1870  (p.  477)  comes  still  nearer  toCi 
cinnamon,  except  that  it  is  coated.  A  transverse  section  of  a  ( 
not  thicker  than  one  millimetre,  exhibits  the  three  layers  describe 
characterizing  that  bark.  The  sclerenchymatous  ring  is  covered ! 
parenchyme  rich  in  oil-ducts,  so  that  it  is  obvious  that  the  flavoi 
this  drug  could  not  be  improved  by  scraping.  The  corky  layer  is  < 
posed  of  the  usual  tabular  cells.  The  liber  of  this  drug  in  fact  a| 
with  that  of  Ceylon  cinnamon. 

In  Cassia  Barks  of  considerable  thickness,  the  same  arrangema 
tissues  is  met  with,  but  their  strong  development  causes  a  certain 
similarity.  Thus  the  thick-walled  cells  are  more  and  more  sepu 
one  from  another,  so  as  to  form  only  small  groups.  The  same  ap 
also  to  the  liber-fibres,  wliicli  in  thick  Ijarks  are  suiToundeJ  by  a  j-j 
chyme,  loaded  with  considerable  crystals  of  oxalate  of  calciuuL 
gum-ducts  are  not  larger,  but  arc  more  numerous  in  these  barki,  ^ 
swell  considerably  in  cold  Avater. 

Chemical  Composition — Cassia  bark  owes  its  aromatic  pro^K 
to  an  essential  oil,  lari^e  c|uaiitities  of  wliicli  are  shipped  from  Li 
In  a  chemical  point  of  view,  no  dift'erence  can  be  pointed  out  ber 
this  oil  and  that  of  Ceylon  cinnamon.  The  flavour  of  caf^sia  oil  is  5 
Avhat  less  agreeable,  and  as  it  exists  in  the  less  valuable  sorts  of «. 
decidedly  diilerent  in  arunia  from  that  of  cinnamon.  We  find  the  ?^ 
of  a  Chinese  cassia  oil  to  be  I'OGi),  and  its  rotatory  power  in  ac'i 
.30  nnn.  lon;:^,  only  U""*!  to  the  right,  dillcring  consequently  in  this  n?; 
from  that  of  cinnamon  oil  (p.  473). 

()il  of  cassia  sometimes  de[)Osits  a  stearoptene,  which  when  pur 
is  a  colourless,  inodorous  substance,  crystallizing  in  shining  brittle  prl 
We  have  never  met  with  it. 

If  thin  sections  of  cassia  bark  an^  moistened  with  a  dilute  ?oj 
of  perchloride  of  iron,  the  contents  of  the  parenchymatous  pan  o: 
whole  tissue  assume  a  dingy  brown  colour ;  in  the  outer  layers  the  r 

Mt  is  a  bark  of  tliis  kind  that  the  kite  -  Roclileder    and    Schwin   in  Gi 

Professor  Guibourt  considered  to  be  the  true       Chaiiisiry,  xvii.  395. 
Cti.,ma  liffurn  and  to  which  he  restricted  the 
name.— i//tf^  dis  Drojucfi,  ii.  (lS4i»)  3S0. 
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es  even  arc  coloured.     Tannic  matter  is  consequently  one  of  the 

ronstituents  of  the  bark  ;  the  very  cell-walls  are  also  imbued  with 

decoction  of  the  bark  is  turned  blackish  green  by  a  per-salt  of 

cassia  bark  (or  Ceylon  cinnamon)  is  exhausted  by  cold  ira.tcr,  the 
iqnid  l)ecomes  turbid  on  addition  of  iodine  ;  the  same  occurs  if  a 
itrated  solution  of  ioilide  of ,  potassium  is  added.  An  abundant 
itate  is  produced  by  addition  of  iodine  dissolved  in  the  potassium 
The  colour  of  iodine  then  disappears.  There  is  consequently  a 
nee  present,  which  unites  with  iodine ;  and  in  fact,  if  to  a  decoction 
lia  or  ciimamon,  the  said  solution  of  iodine  is  added,  it  strikes  a 
blue  coloration,  due  to  starch.  But  the  colour  quickly  disappears, 
ecomes  permanent  only  alter  much  of  the  test  has  been  added, 
ive  not  a.scertained  the  nature  of  the  substance  that  thus  modifies 
tion  of  iodine  :  it  can  hardly  be  tannic  matter,  as  we  have  found 
action  to  be  the  same  when  we  used  bark  that  had  been.pre- 
y  re|>eatedly  treated  with  spirit  uf  wine  and  then  several  times 
oiling  ether. 

e  mucilage  contained  in  the  gum-cells  of  the  thiimer  quills  of 
is  easily  dissolved  by  cold  water,  and  may  be  precipitated  together 
uinniu,  by  neutral  acetate  of  lead,  but  not  by  alcohoL  In  the 
r  barks  it  appears  less  soluble,  merely  swelling  into  a  slimy  jelly. 

immerce — Cassia  lignea  is  exjwrted  from  Canton  in  enormous 
icreasiug  quantities.  The  shipments  which  in  1864  amoimted  to 
I  peculs,  reached  40,000  in  1809,*  61,220  in  1871,  and  70,404  peculs 
5,200  Ih.)  value  £267,703,  in  1872.^  A  very  large  proportion  of 
ssia  l)ark  imported  into  England  is  rt»shipped  to  other  countries. 
I  of  ca.^sia  was  shipped  from  the  south  of  China  to  the  United 
om,  to  the  extent  in  1801>,  of  47,517  Ih. ;  in  1870,  of  28;389  lb.« 

les — The  same  as  those  of  cinnamon. 

Allied  Products. 

\S8ia  Buds — These  are  the  hn  mat  arc  fruits  of  the  tree  yielding 
je  cassia  lignea,  and  have  been  used  in  Europe  since  the  middle 

In  the  journal  of  expenses  (A.n.  1359-00)  of  John,  king  of  France, 
a  prisoner  at  Somerton  Castle  in  England,  there  are  several  entries 
I  spice  imder  the  name  oi  Flor  d*-  Cunelk ;  it  was  very  exi)enaive, 
»  from  Sw.  to  13x.  per  lb.,  or  more  than  double  the  price  of  mace  or 
<)\\  one  occasion  two  pounds  of  it  had  to  l)e  obtained  for  the 
use  from  Kruges.*  From  the  Form  of  Cur y''  written  in  1390.  it 
•8  that  cassia  buds  ("  Flo  dr  fjuei/wr^)  were  used  in  preparing  the 

wine  called  II ij>poc7'ff-<. 

sdia  buds  are  shipped  from  Canton,  but  the  exports  have  much 

id.     liondot,  writing  in  1848,''  estimated  them  iis  averaging  400 

ton  Trtt*/<  JiejMtrt  for  l>t>l*.  *  Doiiet  d'Anii,    O'/tifttt-.s  tfr  VAt'tfnUrU 

nuiciut  lUpurts  ffitiii  U.M,  CihUiuU  tU\y  lioU  dc  Frtt,i.'\  IS^JI.  200.  '2\S,  i*22,  li8$> 

i«  prmcntcd  to  rarliuiiiciit  ]&73, —  &i-. 

KobertMin).  *  &•«»  \k  217,  uotf  8. 

\mai    StaUineut   of   thr    Tradr  and  *  Cum  mc ro  d''J'ihjrUitioH  dc  ht  Chintz  ib, 

iemo/tJu  UniUd  Kiniftiowi  for  1870. 

o  Utor  fttonif  AcceHible. 
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peculs  (53,333  ft).)  a  year.    In  1866,  there  were  shipped  from  Ci 
only  233  peculs  (31,066  ft).);  in  1867,  165  peculs  (22,000  81)^ 
quantity  of  Cassia  Buds  imported  into  the  United  Kingdom  in  187C 
29,321  ft).  ;2  the  spice  is  sold  chiefly  by  grocers. 

In  Southern  India,  the  more  mature  fruits  of  one  of  the  variet 
Cinnamomum  iners  Reinw.  are  collected  for  use,  but  are  very  infer 
the  Chinese  cassia  buds. 

Folia  Malabaihri — is  the  name  given  to  the  dried,  aromatic  1 
of  certain  Indian  species  of  Cinnamomum,  formerly  employed  in  Enn 
medicine,  but  now  obsolete.  Under  the  name  Taj-pAt,  the  leave 
still  used  in  India ;  they  are  collected  in  Mysore  from  wild  trees. 

Ishpingo — This  is  the  designation  in  Quito  of  the  calyx  of  a  b 
the  laurel  tribe,  used  in  Ecuador  and  Peru  in  the  place  of  cinni 
Though  but  little  known  in  Europe,  it  has  a  remarkable  history. 

The  existence  of  a  spice-yielding  region  in  South  America,  b 
come  to  the  ears  of  the  Spanish  conquerors,  was  regarded  as  a  maH 
such  high  importance  that  an  expedition  for  its  exploration  was: 
out.  The  direction  of  the  enterprise  was  confided  to  Gonzalo  Pi 
who  with  340  soldiers,  and  more  than  4000  Indians,  laden  with  siip 
quitted  the  city  of  Quito  on  Christmas  Day,  1539.  The  exped 
which  lasted  two  years,  resulted  in  the  most  lamentable  failure, 
130  Spaniards  surviving  the  hardships  of  the  journey.  In  the  aa 
of  it  given  by  Garcilasso  de  la  Vega,  the  cinnamon  tree  is  desmb 
having  large  leaves  like  those  of  a  laurel,  with  fruits  resembling  a 
growing  in  clusters.^  Oviedo  *  has  also  given  some  particulars  rega 
the  spice,  together  with  a  figure  fairly  representing  its  remarkable  i 
and  the  subject  has  been  noticed  by  several  other  Spanish  vi 
including  Monardes.^ 

Notwithstanding  the  celebrity  thus  conferred  on  the  spice,  ar 
fact  that  the  latter  gives  its  name  to  a  large  tract  of  couiitn',*  2 
still  the  object  of  a  considerable  traftic,  the  tree  itself  is  all  but  unk 
to  science.  Meissner  places  it  doubtfully  under  the  genus  y(cic 
with  the  specific  name  cinnamoynoidcs,  but  confesses  that  its  llowei 
fruits  are  alike  unknown.^ 

The  spice,  for  an  ample  specimen  of  which  we  have  to  tliari 
Destruge,  of  Guayaquil,  consists  of  the  enlarged  and  maturt-d  ^ 
calyx,  1^  to  2  inches  in  diameter,  having  the  shape  of  a  shallow  fi 
the  open  part  of  which  is  a  smooth  cup  (like  the  cup  of  an  aconi" 
rounded  by  a  broad,  irregular  margin,  usually  recurved.  The  outer  si 
is  rough  and  veiny,  and  the  whole  calyx  is  dark  brown,  and  ha5  a  s 


^  Reports  on  Trade  at  the  Treat}/  Ports  in 
China  for  1867,  Shanghai,  1868.  94. 

*  Annual    Statancnl    of  the    Trade   and 
Navigation  of  the  U.K.  for  1870.  101. 

3  Travels  of  Pairo  dc  Ciczadc  Leon,  a.d. 
1532-50,  translated  by  Markham  (Ilakluyt 
Society)  Loml.  1864.  chap.  39-40  ;  also  Kc- 
pedilion  of  Gonzah  Pizarro  to  the  Ixind  of 
Cinnamon^  by  Garcilasso  Inca  dc  la  Vega, 
forming  part  of  the  same  volume. 

^  llistoriadc  las  Indias,  Madrid,  i.  (1851) 
357.  (lib.  ii.  c.  31). 

*  I)c  la  Cancla  de  nucstras  Indias. — Hui- 
ioria  dc  las  cosas  que  se  iracn  dc  nucstras 


Indias  occid<ntaleSf  So  villa,  1574.  fS- 
*  Tlic  village  of  San  Jose  d«  Canek* 
mav  be  considered  as  the  centre  oi  i 
nanion  region,  was  detenuinnl  hv  Mr. 
to  he  in  lat.  1'20  S.,  long.  77"  45  W., 
an  altitude  above  the  sea  of  159<^  f«t 
Forest  of  Canelos,  he  tells  ns,  has  no 
Ixmudaries  ;  but  the  term  is  pt^poli 
signed  to  all  the  upper  region  of  tl 
tasa  and  its  tributaries,  from  a  be 
4000  to  7000  feet  on  the  slojv*  of  iIk 
down  to  the  Amazonian  plain,  and  t 
lluence  of  the  lk>mbonasa  and  P&stfe* 
7  De  Candolle,  Prodrtnnut,  xv.  sM 
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reet,  aromatic  taste,  like  cinnamon,  for  which  in  Ecuador  it  is  the 
onmon  substitute 

Dr.  Destruge  has  also  furnished  us  with  a  specimen  of  the  hark, 
hich  is  in  very  small  uncoated  quills,  exactly  simulating  true  cinnamon. 
Te  are  not  aware  whether  the  bark  is  thus  prepared  in  quantity. 


CORTEX  BIBIRU. 

Cortex  Neciajulrcc ;  Grcenheart  Bark,  Bihiru  or  Behceru  Burk. 

Botanical  Origin — Nedandra  Bodirti  Schomburgk — Tlie  Bibiru  or 
rTeenbeart  is  a  large  forest  tree,  growing  on  rocky  soils  in  IMtish 
ruiana,  twenty  to  fifty  miles  inland.  It  is  found  in  abundance  on  the 
ill  sides  which  skirt  the  rivers  Essequibo,  Cuyuni,  Demerara,  Pomeroon 
ad  Bcrbice.  The  tree  attains  a  height  of  80  to  90  feet,  with  an 
ndivided  erect  trunk,  furnishing  an  excellent  timber  which  is  ranked 
a  England  as  one  of  the  eight  first-class  woods  for  shipbuilding,  and  is 
^  be  bad  in  beams  of  from  GO  to  70  feet  long. 

History — In  17^)9,  Bancroft,  in  his  JliMory  of  Guiana,  called 
ttention  to  the  excellent  timber  aflbrded  by  the  Grecnheart  or  Sijxira. 
JiOQt  the  year  1835,  it  became  known  that  Hugh  KcKlie,  a  navy 
Kfgeon  who  had  settled  in  Demerara  some  twenty  years  previously,  had 
Movered  an  alkaloid  of  considerable  efficacy  as  a  febrifuge,  in  the  bark 
r  this  tree.^  In  184.3,  this  alkaloid  to  which  Kodie  had  given  the  name 
ifu,  was  examined  by  Dr.  Douglas  Maclagan ;  and  the  following 
the  tree  was  described  by  Schomburgk  under  the  name  of 
metandra  Rodia-i} 

Description — Greenheart  l>ark  occurs  in  long  heavy  flat  pieces,  not 
^frequently  4  inches  broad  and  yV  of  an  inch  thick,  externally  of  a 
l^t  greyish  brown,  with  the  inner  surface  of  a  more  uniform  cinnamon 
M  and  with  strong  longitudinal  striie.  It  is  hard  and  brittle;  the 
Mture  coarse-grained,  slightly  foliaceous,  and  only  tibrous  in  the  inner 
Jfw.  The  grey  suberous  coat  is  always  tliin,  often  forming  small  warts, 
hd  leaving  when  removed  longitudinal  depressions  analogous  to  the 
jpifa/  furroirs  of  Flat  Calisaya  Bark  (p.  31G).  but  mostly  longer. 
fesenbeart  bark  has  a  strong  bitter  taste,  but  is  not  aromatia  Its 
Mery  infusion  is  of  a  very  pale  cinnamon  brown. 

Microscopic  Structure — The  general  features  of  this  l»ark  are 
By  uniform,  almost  the  whole  tissue  having  been  changed  into  thick- 
Wed  cells.  Even  the  cells  of  the  corky  layer  show  secondary  defK)sits ; 
m  primary  envelope  has  entirely  disappeared,  and  no  tmnsition  from 
m  saberous  coat  to  liber  is  obvious. 

The  prevalent  forms  of  the  tissue  are  the  stone-cells  and  \qt\  short 
bir-fibres,  intersected  by  small  medullary  rays  and  crossed  transversely 
W  mrenchyme  or  small  prosenchyme  cells  with  walls  a  little  less 
icKened,  so  as  to  appear  in  a  transverse  section  as  irregular  squares  or 
Mps.      The  only  cells  of  a  peculiar  character  are  the  sharp-pointed 

*  HalliiUy,  On  the  Bfherru  iter  of  Briiinik      for  SuIj^nU  of  Qvinin^.  —  Edmbut^h  Mfd. 

lima,   ami    Sulpkaie    of   Bfhftrin^^    tkt      and  Sunj.  Jnum.  Vi»l.  xl.  1835. 

<«Mr  •  9uh&tUuU  for  CinefUma,  tKi  laUrr  '  HixXer's  Jtmrn,  of  Hot.,  1S44.  621. 
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fibres  of  the  inner  liber,  which  are  curiously  saw-shaped,  being  provided 
with  numerous  protuberances  and  sinuosities. 

The  very  small  lumen  of  the  thick- walled  cells  contains  a  dark  brown 
mass  which  is  coloured  greenish-black  by  sulphate  of  iron ;  the  same 
Coloration  takes  place  throughout  the  less  dense  tissue  surrounding  ibe 
groups  of  stone-cells,  and  may  in  each  case  be  due  to  tannic  matter. 

Chemical  Composition — Greenheart  bark  contains  an  alkili)id 
which  has  long  been  regarded  as  peculiar,  under  the  name  of  Bihiriiua 
Behiri7ie.  It  was  however  shown  by  Walz  in  1860  to  be  appartntlf 
identical  with  Biixiiie,  a  substance  discovered  as  early  as  1830  in  tk 
bark  and  leaves  of  the  Common  Box,  Biixus  sempervirens  L  In  189. 
the  observation  of  Walz  was  to  some  extent  confirmed  by  one  of  ^ 
who  further  demonstrated  that  Pclosine,  an  alkaloid  occurring  in  tk 
stems  and  roots  of  Cissainpclos  Pareira  L  and  CJufndadendran  tomtidoiiiB 
Ruiz  et  Pavon  (p.  27),  is  undistinguishable  from  the  alkaloids  of  giw*- 
heart  and  box. 

The  alkaloid  of  bibiru  bark,  which  may  be  conveniently  prepnd 
from  the  crude  sulphate  used  in  medicine  under  the  name  of  SulpkaU  i\ 
Bibiriiiey  is  a  colourless  amorphous  substance,  the  composition  of  wUi 
is  indicated  by  the  formula,  C^^H^^NO^     It  is  soluble  in  5  ptrts  i\ 
absolute  alcohol,  in  13  of  ether,  and  in  1400  (1800  Walz)  of  ho!&|! 
water,  the  solution  in  each  case  having  a  decidedly  alkaline  reaction 
litmus.     It  dissolves  readily  in  bisulphide   of  carbon,  as  well  is 
dilute  acids.     The  salts  hitherto  known  are  uncrystallizabla    The  sob] 
tion  of  a  neutral  acetate  affords  an  abundant  white  precipitate  onth] 
addition  of  an  alkaline  phosphate,  nitrate  or  iodide,  of  iodo-hydi 
or  platino-cyanide  of  potassium,  percliloride  of  mercury,  or  of  nitric  t 
iodic  acid. 

Macla^i,^an,  one  of  the  earliest  investigators  of  greenheart,  has  reoentlj 
obtained  in  co-operation  with  Gamgee  -  certain  alkaloids  from  x\\^  ^vi 
of  the  tree,  to  one  of  wJiicli,  these  clieniists  liave  assigned  the  f'»niiiil» 
C;-^H-^NO^  and  tlie  name  Xidandria.  Two  otht^r  alkah-)ids,  thecharitlcfi 
of  whicli  liave  not  yet  been  fully  investigated,  are  stated  to  Iiave  !•«« 
obtained  from  the  same  source. 

Blhiric  Acid,\\\\\Q\\  ^laclagan  obtained  from  the  seeds,  is  descri;»J« 
a  colourless,  crystalline,  deliquescent  substance,  fusing  at  15U  C.  ini 
volatile  at  200  C,  then  forming  needle-sha])ed  groups. 

Commerce — The  supi>lies  of  greenheait  bark  are  extremelv  tt- 
certain,  and  the  drug  is  scarcely  to  be  found  in   the   market    It  btf 
beon  imported  in  ban'cOs  containing  80  to  84  lb.  each,  or  in  ba^rs  holdiaj] 
h  to  'I  cwt. 

Uses — The   bark    has   been   rt'comuKnided  as   a    bitter   tonic  isij 
febrifugf,  but  is  hardly  ever  employed  except  in  the  torm  of  wlat 
called  Siiljiltdfe  of  BUnriiu\  whicli,  as  we  have  said,  is  rrude  So^i^h^iu 
Biixine.^     It  is  a  dark  amorphous  substance  which,  havin*^  while  ia 
syrupy  state  been  spread  out  on  glazed  plates,  is  obtained  in  ihiii  :^u*! 
lucent  lamina'.     We  find  it  to  yield  scarcely  one-third  of  its  wtL'b:^] 
the  ])ure  alkahnd. 

^   Flii.-ki^'or,    \'i'''s  Jahrhurh  fiir  Ph.ir-  '^  Mr.   W.    H.  CaiiipWlU  of  <V.  V«^J 

iivirir,  xxxi.  (18<i'.'i  2.'.7  ;  I'lmrm.  Journ.  x'\.  Dt'iiifrara,  lias  a-ssurcd  lur  tluit  U' /..vr  *•*' 

(1870)  lii2.  bark  nor  its  jiJkali  is  held  in  «tttt:m  n  »*»i 

''   I%irm.  Journ.  x'l.  (1.'>70)  UK  colon  v.— 1).  H. 
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Sassafras  Root ;  V.  Bois  de  SasHrtfrns,  Lifjnum  SaAsnfrns; 

Cr.  Sassa/rafiholz. 

Botanical  Origin — Sassafras  officinale  Nees  (Laurus  Sass/rfras  L), 
ee  growing  in  North  America,  from  Canada,  southward  to  Florida  and 
•ouri  In  the  north,  it  is  only  a  sliruh,  or  a  small  tree  20  to  30  feet 
li,  but  in  the  Middle  and  Southern  United  States,  and  especially  in 
pnia  and  Carolina,  it  atUiins  a  height  of  40  to  50  feet.  The  leaves 
of  dilferent  fonns,  some  being  ovale  and  entire,  and  others  two-  or 
le-lobed,  the  fonner  it  is  said,  appearing  earlier  than  the  latt<'r. 

History — Monardes  relates  that  the  French  during  their  ex'iHidition 
Rorida,  alx>ut  the  year  15(»2,  cured  their  sick  with  the  wcxxl  and 
fc  of  a  tree  called  Sassafras,  the  use  of  which  they  had  learnt  from  the 
masL^  Laudonnif're,  who  diligently  set  forth  the  wonders  of  Florida, 
snres  that  among  forest  trees,  the  most  remarkable  for  its  timl>er  ami 
Bcially  for  its  fragrant  bark,  is  that  called  by  the  savages  Pavumr, 
1  by  the  French  Saasafras,^ 

In  1610,  a  paper  of  instructions  from  the  Government  of  England  to 
\  of  the  new  colony  of  Virginia,  mentions  among  commodities  to  l)e 
i  home,  **  Small  Sassafras  Rovtes!*  which  are  "  to  be  drawen  in  the 
ter  and  dr}'ed  and  none  to  be  medled  with  in  the  somer; — and  yt 
rorthe  £50  and  l>etter  per  tonne/*  ^  The  shipments  were  aflerwanls 
di  overdone,  for  in  1G22,  complaint  is  made  that  other  things  than 
lero  and  sassafras^  were  neglected  to  be  shipiH»d. 
The  sassafras  tree  had  l>een  intnHluced  into  England  in  the  time  of 
aide  (circa  1597),  who  speaks  of  a  specimen  growing  at  Row.  At 
t  period,  the  wood  and  bark  of  the  root  weiv  used  ihietly  in  the 
ttment  of  ague. 

Description — Sassafras  is  imported  in  large  branching  logs,  which 
B  include  the  lower  j>ortion  of  the  stem,  G  to  12  inches  in  diameter.^ 
I  roots  propiT,  which  diminish  in  size  down  to  the  thickness  of  a 
1,  are  covered  with  a  dull,  rough,  siKjngy  bark.  This  bark  has  an 
t,  soft  corky  layer,  beneath  which  is  a  tirmer  inner  bark  of  brighter 
,  rich  in  essential  oil.  The  wood  of  the  root  is  light  antl  easily  cut, 
olour  of  a  dull  reddish  brown,  and  with  a  fragrant  odour  and  spicy 
s  similar  to  that  of  the  bark  but  less  strong.  It  is  usually  sold  in 
shops,  nis{>ed  into  shavings. 

rhe  hark  of  the  roid  {Cortex  Sassfifras)  is  a  separatt*  artich*  of 
merce,  but  not  much  used  in  F'ngland.  It  consists  of  channelled, 
ish,  or  curled,  irregular  fragments,  seldom  exceeding  4  inches  long 
t  inches  broad  and  generally  much  smaller,  and  from  yV  to  \  of  an 
I  in  thickness.  The  inert  outer  layer  has  been  carefully  removed, 
ing  a  scarred,  exfoliating  surface.  The  inner  surface  is  finely  striatcil 

fiatMria  uudicifuit  dr  htn  onut,^   ifur  $e  *  CoUmUA  iSipfrn,  vol.  ii    Nt>.  -1. 

^   nwuMraa  IndutJt  tKcidnitnirjt,  \Ct74.  '  The  KaMiafrari  l<»pi  iiirt  nitli  in   Kiij^r.sli 

trade  oftcu  inrliiiit*  a  consiiU'mMi*  iMirtioii  oi 
)»  Ui«t,  \tnms  Mn»,  lt>:i3.  215.  trunk-wood,  which,  a.H  Wfll  ai«  the  Uik  tha* 

%lmmiai  Pap^n,  toL  i.  No.  2.*<  (MS.  in       ouvera  it,  in  inert,  and  nhould  Ik?  sawn  oU 
t^eord  Office,  Ixindon).  and  r«'j«<tMl  U«fure  the  wood  ih  nut|)ed. 
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and  exhibits  very  minute  shining  crystals.  The  bark  has  a  short,  coAj 
fracture,  and  in  colour  is  a  bright  cinnamon  brown  of  various  shades.  It 
has  a  strong  and  agreeable  smell,  with  an  astringent,  aromatic,  bitterish 
taste. 

Microscopic  Structure — Th^  wood  of  the  root  exhibits  in  tnitt- 
verse  section,  concentric  rings  traversed  by  narrow  medullaiy  aji 
Each  ring  contains  a  number  of  large  vessels  in  its  inner  part,  and  dkr 
densely  packed  cells  in  its  outer.  The  prevailing  part  of  the  iwd 
consists  of  prosenchyme  cells.  Globular  cells,  loaded  with  ycDaf 
essential  oil,  are  distributed  among  the  woody  prosenchyme.  The  litter 
as  well  as  the  medullary  rays  abounds  in  starch. 

The  hark  is  rich  in  oil-cells  and  also  contains  cells  filled  wii 
mucilage ;  it  owes  its  spongy  appearance  and  exfoliation  to  thefoniritifli 
of  secondary  cork  bands  (rhytidama)  within  the  mesophloeum  and  ew 
in  the  liber.  The  cortical  tissue  abounds  in  red  colouring  matter  ml 
further  contains  starch  and,  less  abundantly,  oxalate  of  calcium. 

Chemical  Composition — The  wood  of  the  root  yields  lto2|t| 
cent,  of  volatile  oil,^  and  the  root-bark  twice  as  much.     The  stem  arf] 
leaves  of  the  tree  contain  but  a  very  small  quantity.     The  oil,  whidi 
found  in  commerce  is  all  manufactured  in  America,  has  the  speci6c 
of  sassafras,  and  is  colourless,  yellow,  or  reddish-brown,  accoidin^ 
the  distillers  assert,  to  the  character  of  the  root  employed.  As  the  ookiir( 
the  oil  does  not  affect  its  flavour  and  market  value,  no  effort  is  midei 
keep  separate  the  different  varieties  of  root. 

Oil  of  Sassafras  has  a  sp.  gr.  of  1087  to  1094,  increasing  soi 
by  a<;e   (Procter).      When   cooled  in  a  freezing   mixture,  it  d( 
crvstiils  of  S(y.'^sftfrn.'i  Camphor.     This  body  \Nliieh   niav  be  ohtaii 
the  form  of  lianl,  four-  or  six-sided  prisms  with  the  odour  of  ?a>>ifji4l 
1ms  the  composition,  r^^'ir^O-;  it  has  a  sp.  <.'r.  of  1'245,  or  111  vl«j 
melted  at   \'J.^  V.     Tlie  li(iuefied  crystals  solidify   at  7' (.'.  amll-il* 
2:i2H\      Tlie  researches  of    (irimaux    and    liuotte-  show   tiie  I'i:  »| 
contain  nine-tenths  of  its  \yei^^ht  of  SofraJ,  C^°in\")-,  a  li(iuid  h.'i 
between  about  'I'Mf  and  23:3  C.  and  haying  a  sp.  gr.  of  1  lU  a:'"' 
Safrol  has  a  fennel-like  odour  and  is  devoid  of  rotatory  power;  it  is 
soluble   in  eaustic   alkalis.      Treated  witli    bromine,  it   yield.<  iry*! 
haying  the  formula,  C^^IT'i»rH3',  melting  at  170  C.     Safrol  accv^nlii^ 
these   chemists  does  not  solidify  even  at  -2()X\     As  the  coiiij^'iii 
and  boiling  point  of  sassafras  camphor  a<_:ree  with   those  of  >;ilri 
suppose  that  the  latter  may  by  time  accpiire  the  faculty  of  c«»n.rt*J 
on  exj)osure  to  cohl,  so  that  in  fact  these  substances  are  identical. 

Anotlier  constituent  of  sassafras  oil  has  been   termed  bv  tlni 
and  liuottc,  ^nfrcnc;  it  boils  at  1.");";    to  l."i7  ('.,  has  a  s]>.  ^n*.  v.»f  "^ 
and  the  formula  C'^4l^'\      It  has  the  same  oilour  as  satixil,  but  vlc\'J 
th.e  ray  of  ]»ol<irized  li<dit  to  the  riijht. 

It  was  further  found  by  the  same  observers,  that  the  cnide  oil  i"n*J 
an  extremely  small  (piantity  of  a  substance*  of  the  })bfnol  cla>s.  vi 
can  be  removed  hy  (.'austic  lye  and  separated  by  an  acid.  The  oily  l:qs 

^  Ai'conling  to  information  obtained    Uy  rrorter,  Esstnj  on  Saxixifnis  in  :)■  .' 

Pnu'ter,  11  buslu-Is  of  chijis  (tin*  rliar<;<-  of  a  (;/'  th^  Aimrican   Pharm.   Asj  <■  '.'•  '-. 

.still)  yiolds  from  1  to  5  11).  of  oil,  the  ainnunt  'J17. 

varying  with   the  quality  of  ih»*   root,  and  *  Comptrx  Rmdus,  Ixvii.  (\^C,*  .-* 

th«   pri>portion  of   hark   it  may  contain. — 


ined 
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US  obtained,  assumes  a  ^otjen  hue  on  addition  of  jierchloride  of  iron, 
k1  separates  silver  from  a  lx)ilin^  solution  of  '\U  nitrate.  The 
fwiruhin  and  Sasaafrin  of  Hare  (181^7)  are  impure  products  of  tlie 
sccini]K)sition  of  sassafras  oil  by  means  of  sid])buric  acid. 

The  Intrk  and  also  to  some  extent  the  uvtKi,  in  l)oth  cases  of  the  root, 
Btain  tannic  acid  which  produces  a  blue  colour  with  persalts  of  iron. 
f  oxidation,  we  must  suppose,  it  is  converted  into  the  red  colouring 
Btter  deposited  in  the  bark  and,  in  smaller  quant  ity,  in  the  heart-wood 

old  trees.  The  young  wooil  is  nearly  white.  The  said  n*d  substance 
obably  agrees  with  that,  to  which  Reinsch  in  1845  and  184G  gave  the 
jne  of  Sa^fsafrul,  and  is  doubtless  analogous  to  cinchona-red  and 
Unhia-red.     Ileinsch  obtained  it  to  the  extent  of  9*2  ])er  cent. 

Production  and  Commerce — lialtimore  is  the  chief  mart  for 
nafras  root,  bark  and  oil,  which  are  brought  thither  fi-om  within  a 
voit  of  30()  miles.  Tlie  roots  are  oxtnicted  from  the  ground  by  the 
Ip  of  levers,  partly  barked  and  partly  sent  untouched  to  the  market,  or 
»  cat  up  into  chips  for  distillation  on  the  s{>ot.     Of  the  bark,  as  much 

100,0U0  B>.  were  received  in  Baltimore  in  1866.  Tlie  quantity  of  oil 
■nally  produced  previous  to  the  war,  is  estimated  at  15,000  to  20,000  lb. 
are  isolated  small  distillers  in  rennsvlvamia  and  West  New  Jersev, 
are  allowed  by  the  owners  of  a  " masafras  wildcrneas"  to  n*move 
n  the  ground  the  roots  and  stumps  without  charge.  Sassafras  root  is 
ft  medicinal  in  the  United  States,  the  more  aromatic  root-bark  being 
lioiiably  preferred.^ 

Uses — Sassafras  is  n»puted  to  be  sudorific  and  stinmlant,  but  in 
hisb  practice  it  is  only  given  in  combination  with  sar!>aparilla  and 
■iacum.     Shavings  of  the  wood  are  sold  to  make  Sansn/raa  Tea. 

In  America,  the  essential  oil  is  used  to  give  a  pleasant  tiavour  to 
■rrescing  drinks,  tobacco  and  toilet  soaps.- 

Sobstitutes — The  odour  of  sassafras  is  common  to  several  plants  of 
lorJer  Laura cffr.  Tims  the  bark  of  Mcspilodajyhiu  ^i^sojma  Meissn., 
lee  of  Brazil,  resembles  in  odour  true  sassafnis.  We  have  seen  a  very 
ck  sa&^fras  bark  brought  from  India,  tlie  same  we  su]>i>ose  as  that 
ich  Mason  ^  describes  as  abundantly  produced  in  Burma. 

The  large  separate  cotyledons  of  two  lauraceous  trees  of  the  Rio 
gio,  doubtfully  referred  by  Meissner  to  the  genus  yofaiuira,  furnish 
I  aa-calkHl  tSii.<safras  A'uts  or  Vuchury  or  Puhurim  liians  of  Bmzil, 
Krionally  to  l)e  met  with  in  old  drug  warehouses. 
On  the  Orinoko  and  in  Guiana,  a  liquid  called  San.'urfras  Oil  is 
ftined  by  boring  into  tlie  stem  of  OraKlaphne  opifera  Nees,  which 
ieCinie^s  contains  a  cavity  holding  a  large  quantity  of  this  tluid.  A 
ilmr  ciil  (Aceite  dc  Sassafras)  is  afforded  on  the  Bio  Negro  by  Nectandra 
mlarum  Ni*es.* 

Iltri  Irn  thift,  tht?  yiih  fffsasm/raJi  is  also  '  Burmah^  Us  ji^tiftU  nn*l  nainnif  ;»ri^i'{.<*- 

V«aM  u  a  piipnlar  remedy;  it  in  entirely  /iom^,  1860.  41*7. 

Mof  mltiurandtaate,  an<l  U  Verysli>;ht1y  *  Spnice  in  Hooker  t  Jvum.  of  Hat,  vii. 

tliyifi^"*  ili>r»6)  278. 

^mrnean  Journ.  *,/  phirm.  1S71.  470. 
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THYMELEiE. 

CORTEX  MEZEREI. 

Mezereon  Bark ;  F.  Ecorcc  de  M4zer4o7i ;  G.  Seidelhasi-RMt 

Botanical  Origin — Daphne  Mezereum  L,  an  erect  shrub,  1  to^W 
high,  the  brandies  of  which  are  crowded  with  purple  flowers  in  tk 
early  spring  before  the  full  expansion  of  the  oblong,  lanceolate, decidiwi 
leaves.  The  flowers  are  succeeded  by  red  berries.  It  is  a  native  of  h 
hilly  parts  of  almost  the  whole  of  Europe,  from  Italy  to  the  JWii 
regions,  and  extends  eastward  to  Siberia.  In  Britain,  it  occurs  hered 
there  in  a  few  of  the  southern  and  midland  counties,  and  even  reieta 
Yorkshire  and  Westmoreland,  but  there  is  reason  to  think  it  is  not  tn^ 
indigenous.  Gerarde,  who  was  well  acquainted  with  it,  did  not  regiriil 
as  a  British  plant. 

History — The  Arabian  physicians  used  a  plant  called  Misarifk 
the  effects  of  which  they  compared  to  those  of  euphorbium ;  it  li 
probably  a  species  of  Daphne.  D.  Mezereum  was  known  to  the  efrif 
botanists  of  Europe,  as  Daphiwides,  ChamcelceUy  Thym^lasa,  or  Clffl» 
daphne.  Tragus  described  and  figured  it  in  1546,  under  the  niiaeil 
Mezereum  Germanicum. 

Description — Mezereon  has  a  very  tough  and  fibrous  bark  easOf * 
moved  in  long  strips  which  curl  inwards  as  they  dry ;  it  is  collected  infaH 
and  made  up  into  rolls  or  bundles.  The  bark,  which  rarely  exceeds  ^i 
an  inch  in  thickness,  has  an  external  greyish  or  reddish-brown  co^ 
coat  which  is  easily  separable  from  a  green  inner  layer,  white  and  sslii! 
on  tlie  side  next  the  wood.  Tliat  of  younger  branches  is  miirke^iiti 
prominent  leaf-scars.  The  bark  is  too  tough  to  be  broken,  but  eial 
tears  into  fibrous  strips.  When  fresh,  it  has  an  unpleasant  odour  vbk 
is  lost  in  drying;  its  taste  is  persistently  burning  and  acrid.  Applid: 
ji  moist  state  to  the  skin,  it  occasions  after  some  hours,  redness  an^^ 
vesication. 

Microscopic  Structure — The  canibial  zone  is  formed  of  a^^u:* 
rous  of  delicate  unequal  cells.  The  liber  consists  chiefly  of  simj'lefib 
aUeniatinj^'  with  T)arencliymatous  bundles,  and  traversed  bv  modnl 
rays.  The  fibres  are  very  lonir, — frequently  more  than  ?^  mm.,  an-ifr 
o  to  10  nikm.  in  diameter,  their  walls  being  always  but  little  tlrjk'-D 
In  the  outer  ])art  of  the  liber,  there  occur  bundles  of  thick-\vall»:>l  - 
tubes,  while  chlorophyll  and  starch  granules  aj)pear  generally  ihrvvj. 
the  middle  cortical  layer.  The  subcrous  coat  is  made  up  of  a.- u*. 
dense  rows  of  thin- walled  tabular  cells,  which  examined  in  a  ta:::-: 
section,  have  an  hexagonal  outline.  Small  quantities  of  tannic  l.» 
are  deposited  in  the  cambial  and  sul)erous  zones. 

Chemical  Composition — The  acrid  principle  of  mezonx'D  i; 
resinoid  substance  contained  in  the  inner  bark  ;  it  has  not  vet  '*' 
examined.  The  fruits  were  found  by  Martins  (180l')  to  contain  a 
than  40  per  cent,  of  a  fatty,  vesicating  oil,  which  appears  to  Iv  like* 
present  in  the  bark. 

The  name  Daphnhi  has  been  given  to  a  crystal lizable  suI^n- 
obtained  by  Vauquelin  in  1808,  fruin  Daplrne  olpina,  and  afu-nia 
det(*cted  byC.  G.  Gmelin  and  Ikier  in  the  bark  of  /).  Mezereum.  Zv.r 
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18r»0,  ascertained  it  to  be  a  non-volatile  glucoside  of  bitter  taste, 
inj^  the  coinf)osition,  C^^H^O*". 

Wiien  daphnin  is  boiled  with  dilute  hydrocbloric  or  sulphuric  acid, 
irnishes  Ihphndin,  C*^*H**0^  described  by  Zwenger  as  cr}'stallizing 
colourless  prisms.  By  dry  distillation  of  an  alcoholic  extract  of 
:ereon  bark,  the  same  chemist  obtained  Umbelli/erone  (p.  287). 

Uses — Mezereon  taken  internally  is  supposed  to  l)e  alterative  and 
:>rific.  and  useful  in  venereal,  rheumatic  and  scrofulous  complaints ; 
in  Knglish  medicine  it  is  never  now  given  except  as  an  ingredient  of 
ComjKiund  Decoction  of  Sarsaparilla.  An  ethereal  extract  of  the 
c  has  l>een  introduced  (18G7)  as  an  ingredient  of  a  powerful 
lulating  liniment.  On  tlie  Continent,  the  bark  itself,  soaked  in 
pgar  and  water,  is  aj)plied  with  a  bandage  as  a  vesicant. 

Substitutes — Owing  to  the  difticulty  of  procuring  the  bark  of  the 
t  of  II  Mezenuni,  the  herbalists  who  supply  the  London  dniggists 
e  l»een  long  in  the  habit  of  substituting  that  of  D,  Zaurto/a  L.,  an 
rgnen  species,  not  unconmion  in  woods  and  hedge-sides  in  several 
Is  of  England.  Tlie  BritUh  Phurvufcojniia  (1804  and  18r)7)  permits 
iej  Mtzrrti  to  he  obtained  indiscriminately  from  either  of  these  s{)ecies, 
I  ilo<s  not  follow  the  I^ndon  College  in  insisting  on  the  iKtrk  n/  tht 
t  alone.  Tliat  of  the  st(*m  of  />.  Laureola  corresponds  in  structure 
h  the  liark  of  the  true  mezereon,  but  wants  the  prominent  leaf-sears 
t  mark  the  upi>er  branches  of  the  latter;  it  is  n»puted  to  be  somewhat 
J  acrid  than  mezereon  bark.  The  mezereon  bark  of  Engli.sh  trade  is 
p  mostly  imported  from  Gennany,  and  seems  to  Ih»  derived  from 
iffzcrcutn. 

In  France,  use  is  made  of  the  stem-bark  of  J).  G  nidi  am  L,  a  shrub 
wing  throughout  the  whole  Mediterranean  region  as  far  as  Morocco, 
i  bark  is  dark  grey  or  brown,  marked  with  numerous  whitish  leaf-scars 
ich  display  a  spiral  arrangement,  at  least  in  the  younger  stems.  The 
res  themselves,  some  of  which  art^  occasionally  met  with  in  the  drug, 
?haq»ly  mucronate  and  very  narrow.  As  to  structural  ix^culiarities. 
l«irk  of  D.  (inidium  has  the  medullary  rays  more  obvious  and  more 
led  with  tannic  matters  than  those  of  A  Mrzercvm  ;  but  the  middle 
ical  layer  is  less  develojK^d.  The  bark,  which  is  called  Ert,rve  dr 
vu,  is  employed  as  an  epispastic. 
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CARIOE. 

Fnirius  ('(trica,  Fivi ;  Fiys  ;  F.  Fii/iws  :  O.   F*if/cn. 

Botanical  Origin — Fiaui  Carira  L,  a  deciduous  tree,  ITi  to  L'O  fctit 
eight,  with  large  rough  leaves,  forming  a  handsome  mass  of  fuliage. 
riie  native  country  of  the  tig  strt»tchi»s  from  the  stejipes  of  the 
teni  Ami,  along  the  south  and  south-west  coast  of  the  Ca.spian  Sea 
ilan,  Mazandemn  and  the  Caucasus)  through  Kurdistan,  to  Asia  Minor 
Syria.  In  these  tonntries,  the  fig-tn»e  ascends  into  thr  mountain 
rm  L^Tt>win''  undoubtetUv  wild  in  the  Tauru.s  at  an  elevalion  of  4SU0 

1 

»  Kitter.  Enll^ndr  mn  Ati*n,  vii.  (1S41)  2.  544. 
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The  fig-tree  is  repeatedly  mentioned  in  the  Scriptures,  where  with  the 
vine,  it  often  stands  as  the  symbol  of  peace  and  plenty.  Neither  fig  nor  vine 
was  known  in  Greece,  the  Archipelago  and  the  neighbouring  coasts  of  Asia 
Minor  during  the  Homeric  age,  though  both  were  very  common  in  the  time 
of  Plato.  The  fig-tree  was  early  introduced  into  Itfidy,  whence  it  leached 
Spain  and  Gaul.  Charlemagne  (a.d.  768-814)  ordered  its  cultivatioD  ia 
Central  Europe.  It  was  brought  to  England  in  the  reign  of  Henry  VIE 
by  Cardinal  Pole,  whose  trees  still  exist  in  the  garden  of  Lambeth 
Palace.  But  it  had  certainly  been  in  cultivation  at  a  much  earlier  period, 
for  the  historian  Matthew  Paris  relates  ^  that  the  year  1257  wis  m 
inclement  that  apples  and  pears  were  scarce  in  England,  and  that  ffk, 
cherries  and  plums  totally  failed  to  ripen. 

At  the  present  day,  the  fig-tree  is  found  cultivated  in  most  of  the 
temperate  countries  both  of  the  old  and  new  world.  Its  fruit  can  onlj 
be  preserved  in  those  regions  where  the  summer  and  autumn  are  Toy 
warm  and  dry. 

History — Yi^s  were  a  valued  article  of  food  among  the  andeit 
Hebrews  ^  and  Greeks,  as  they  are  to  the  present  day  in  the  wannor 
countries  bordering  the  Mediterranean.^  In  the  time  of  Pliny  maj 
varieties  were  in  cultivation.  The  Latin  word  Carica  was  first  udedli 
designate  the  dried  fig  of  Caria,  a  strip  of  country  in  Asia  Minor  oppoota 
Ehodes,  an  esteemed  variety  of  the  fruit  corresponding  to  the  Smyrna  i% 
of  modern  times. 

In  a  diploma  granted  by  Chilperic  II.,  king  of  the  Franks,  to  tk 
monastery  of  Corbie,  A.D.  716,  mention  is  made  of  **  Kari{ja&^'  in  eoo- 
nexion  with  dates,  almonds  and  olives,  by  which  we  think  dried  fiji 
(Carica-)  were  intended.**  Dried  figs  were  a  regular  article  of  trade 
during  the  middle  ages,  from  the  southern  to  the  northern  pan^  d 
Europe.  In  England,  the  average  price  between  a.d.  1204  and  1398,  vas 
about  l^d.  per  lb.,  raisins  and  currants  being  'I^d.^ 

Description — A  fig  consists  of  a  thick,  fleshy,  hollow  receptacle  of 
a  pear-shaped  form,  on  the  inner  face  of  which  grow  a  nmkitude  of 
minute  fruits.  This  receptacle,  which  is  provided  with  an  orifice atihe 
top,  is  at  first  green,  tough  and  leathery,  exuding  when  pricked  a  milkr 
juice.  The  orifice  is  surrounded  and  almost  closed  bv  a  number  of  thick, 
llesliy  scales,  near  which  and  within  the  ih^  the  male  flowers  are  >itiat^ 
but  they  are  often  wanting  or  are  not  fully  developed.  The  feinal* 
flowers  stand  further  within  the  receptacle,  in  the  body  of  which  thijj 
are  closely  packed ;  they  are  stalked,  have  a  5-leafed  perianth  and 
bipartite  stigma.  Tlie  ovary  which  is  generally  one-celled,  becomes  whoc 
ripe,  a  minute,  dry,  hard  nut,  popularly  regarded  as  a  seed 

As  tlu;  tig  advances  to  maturity,  the  receptacle  enlarges,  Wo«^xi? 
softer  and  more  juicy,  a  saccharine  fluid  replacing  the  acrid  milky  s:: 
It  also  acquires  a  reddish  hue,  while  its  exterior  becomes  purple,  l-r'*: 
or  yellow,  though  in  some  varieties  it  continues  green.     The  fresh  fij:  l;**-* 

1  KiiijJisk   J/>\ft/rf/,     Bolin's    cilition,    iii.  •'  On  tho  Kiviora  of  Genoa,  ilrif-i  fics***'* 

(1854)  *Jo5.  witli  ])r(Md  are  a  coininon  winior  f««-*-i  "t*  i^' 

-  See  ill  particular  1    Sam.   \xv.   18  aiil  poavSaiitry. 
1    Chron.   xii.    40  ;  wlicro  we  r«'ad  of  lar^^'e  •*  Pttnles-sus,  Diploinata^   CharUr,  et:..  -. 

Kii])plies  of  dried  11^  being  j)rovide<l  fur  the  (1849)  309. 

use  of  fighting  men.  ^  Ro;;ers,  Ili^t.  of  J'fnculture  itni  />•'* 

tw  Enj/an*/,  i.  (IbCG)  632, 
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^reeable  and  extremely  saccharine  taste,  but  it  want«  the  juiciness 

efivshing  acidity  that  characterize  many  other  fruits. 

*  a  tig  is  not  gathered,  its  stalk  loses  its  firmness,  the  fruit  hangs 

ilous  from  the  branch,  begins  to  shrivel  and  l>ecome  more  and  more 

arine  by  loss  of  water,  and  ultimately  if  the  climate  is  favourable, 

ames  the  condition  of  a  drialjig.     On  the  large  scale  however,  figs 

at  dried  on  the  tree,  but  are  gathered  and  exfwsed  to  the  sun  and 

.  light  trays  till  they  acquire  the  proper  degree  of  drj-ness. 

Wed  figs  are  termed  by  the  deah^rs,  either  natural  or  pvlicd.     The 

tie  those  which  have  not  l)een  compressed  in  the  packing,  and  still 

I  their  original  shape.*     The  second  are  those  which  after  drying 

been  made  supple  by  s^^neczing  and  kneading,  and  in  that  state 
n1  with  pressure  into  drums  and  boxes. 
myma  figs,  which  arc  the  most  esteemed  sort,  are  of  the  latter  kind. 

aire  of  irregular,  flattened  form,  tough,  translucent,  covered  with  a 
Arine  efflorescence ;  they  have  a  pleasant  fruity  smell  and  luscious 
Figs  of  inferior  quality,  as  those  called  in  the  market  Greek  Figs, 
'  chiefly  in  being  smaller  and  less  pulpy. 

licroscopic  Structure — The  outer  layer  of  a  dried  fig  is  made  up 
nail,  thick-walled  and  densely  packeil  cells,  so  as  to  form  a  kind  of 
The  inner  lax  parenchyme  consists  of  lai^er  thin-walled  cells, 
ffsed  by  vascular  bundles  and  large,  slightly  branched,  laticiferous 
la.  The  latter  contain  a  granular  substance  not  soluble  in  water. 
le  parenchyme,  stellate  crystals  of  oxalate  of  calcium  occur,  but  in 
Mifiiderable  number. 

'hemical  Composition. — The  chemical  changes  which  take  i»lace 
be  fig  during  maturation  are  important,  but  no  rt»seaivhes  have 
leen  made  for  their  elucidation.  The  chief  chemical  substance  in 
ipe  fig  is  grape  sugar,  which  constitutes  from  r»0  to  70  per  cent. 
le  dried  fruit.  Gum  and  fatty  matter  appear  to  l>e  present  only  in 
small  quantity.     We  have  observed  that  unrii)e  figs  contain  starch. 

Production  and  Commerce — Dried  figs  were  imported  into  the 
»d  Kingdom  in  1872,  to  the  amount  of  141,847  cwt.,  of  which 
21  cwt  were  shipped  from  Asiatic  Turkey,  the  rt^mainder  King  from 
ogal,  Spain,  the  Austrian  territories  and  other  countries.  The  value 
lie  total  imports  is  estimated  at  £231,571. 

Vies — Dried  figs  are  thought  to  be  slightly  laxative,  and  as  such  are 
iioDally  recommended  in  habitual  constipation.  They  enter  into  the 
position  of  d/n/ectio  Sennrr. 


MORAC^E.E. 

FRUCTUS  MORI. 

Baccm  Mori,  Mora  ;  MulhcrricJi;  F.  Miirea ;  (J.  MaiilUf'ren. 

Botanical  Origin — Morm  nigra  L,  a  handsome  bushy  tree,  alniut 
ect  in  height,  growing  wild  in  Northern  Asia  Minor,  Armenia,  and 
lonthfrn  Caucasian  regions  as  far  as  Persia.     In  Italy,  it  was  cm- 

%Bwcfd  £lftm£  applied  in  tlic  I^ndon      (**  Klemr  Fip^")  is  jirtilMiMy  n  cornii'tion  of 
to   dried    figi   of    laperior   quality      the  Turkish  tiUmi^  Hij^nifying  kand-yi^lcti. 
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ployed  for  feeding  the  silkworm  until  about  the  year  1434,  when  AT.  aA« 
L.  was  introduced  from  the  Levant,^  and  has  ever  since  been  commoDlr 
preferred.  Yet  in  Greece,  in  many  of  the  Greek  islands,  Calabria  and 
Corsica,  the  species  planted  for  the  silkworm  is  still  M.  nigra. 

The  mulberry  tree  is  now  cultivated  throughout  Europe,  yet  eicepi- 
ing  in  the  regions  named,  by  no  means  abundantly.  It  ripens  its  Wt 
in  England,  as  well  as  in  Southern  Sweden  and  Gottland,  and  in  bsm^ 
able  summers  even  in  Christiania  (Schiibeler). 

History — The  mulberry  tree  is  mentioned  in  the  Old  Testament,* 
and  by  most  of  the  early  Greek  and  Roman  writers.  Among  the  Iti;^ 
number  of  useful  plants  ordered  by  Charlemagne  (a,d.  812)  to  lie 
cultivated  on  the  imperial  farms,  the  mulberry  tree  (Morarius)  did  Bit 
escape  notice.^  We  meet  with  it  also  in  a  plan  sketched  a.d.  820,  ii 
the  gardens  of  the  monastery  of  St.  Gall  in  Switzerland.*  The  cultiii- 
tion  of  the  mulbeny  in  Spain  is  implied  by  a  reference  to  the  prepin- 
tion  of  Syini2)  of  Mulhcrt-ics^  in  the  Calendar  of  Cordova  *  which  dtt« 
from  the  year  961. 

A  curious  reference  to  mulberries,  proving  them  to  have  been  bi 
more  esteemed  in  ancient  times  than  at  present,  occurs  in  the  statata 
of  the  abbey  of  Corbie  in  Normandy,  in  which  w^e  find  a  Breiis  de  JfA 
showing  how  much  honei/  the  tenants  of  the  monastic  lands  vtti 
required  to  pay  annually,  followed  by  a  statement  of  the  quantity «fj 
Mulben'ics  which  each  farm  was  expected  to  supply.^ 

Description — The  tree  bears  unisexual  catkins;  the  female, of i 
ovoid  form,  consists  of  numerous  flowers  with  green  four-lo])ed  pemnii| 
and  two  linear  stigmas.  The  lobes  of  the  perianth  overlapping  ei4| 
otiier  become  tiesliy,  and  by  their  lateral  aggregati(m  form  the  sjiuii'i^l 
beiTV,  wliicli  is  shortly  stalked,  obloriuj,  an  inch  in  lenirth,  and.  wk* 
ri])e,  of  an  intense  purple.  By  detaching  a  single  fruit,  the  lobes  of  tk 
lornior  perianth  may  be  still  discerned.  Each  fruit  enclose?  a  ha'! 
lenticular  nucule,  covering  a  pendulous  seed  with  curved  eiiihno  aid| 
llesliy  allninien. 

^Mulberries  are  extremelv  juicy  and  liave  a  refreshiui:,  sulijciij 
saceliarine  taste  ;  but  they  are  devoid  of  tlie  fine  aroma  that  di5Qa-| 
guishes  many  fruits  of  the  order  Ilosncar. 

Chemical    Composition—  In  an  analysis  made  by  II.  van  H**: 

ri.'^r)?)  mulberries  yielded  the  Ibllowiuijj  constituents  : — 


( Hueose  and  uncryslallizable  sugar         

Free  ai^id  (supposed  to  be  nuiliv)     

Ari)uniinous  matter  

I'ertic  matter,  fat,  salts,  and  gum    

a\i>^11  •••  •••  •••  ••»  •••  •••  •••  •••  «••  ••• 

lusoluble  matters  (the  seeds,  peetose,  cellulose,  kn) 
AV'iter 

II»H.V.X  ...  .»•  ...  ...  .t.  ...  ...  «••  ... 


0  p» 
1-8'' 

IJ- 
S471 


'  A.  I)(?  <'aii(.l<»ll(",  (jro'jr.  }>iittuniiuf„  ii. 
(ISafj)  S.'»(). 

'^  2  Sam.  V.  '1\  24. 

•*  IVrtz,  MoiiUiii'  iita  fit  rind di<f  Jiisforim 
(Lf<;e.s)  iii.  (lM3r>j  l^l. 


■*  F.     Keller,     BniiHss    dit    A'-*^*^  * 
dnlUii,  fiu-siinilo,  Ziirit'h,  IM4. 

]»ul)lit'  par  W.  Dozv,  Lfv*!--,  l>r'^.  tC. 

♦^  Gu.rarfi,  Pnh'ipn.fio   fA   TJ-'-  /  »  "^^ 
Paris,  ii.  335. 
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With  regard  to  the  results  of  resoarches  on  other  ediMe  fruits,  made 
bout  the  same  time  in  the  lalK)ratory  of  Fresenius,  it  woukl  apiK^ar  that 
le  mnllwrry  is  one  of  the  most  saccharine,  \miiif  only  surpassed  by  the 
heny  (10'71>  of  sujjar)  and  grape  (lOf)  to  11)0).^  It  is  richer  in  sugar 
um  the  following,  namely  : — 

Raspberries,  yielding  4    per  cent,  of  sugar  and  1*48  of  (malic)  acid. 
Strawberries        „       r>7         „  „  I'^U 

Whortleberries   „       HS         „  „  I'M 

Currants  „       Gl         „  „  2()4 

The  amount  of  free  acid  in  the  mulberry  is  not  small,  nor  is  it  exces- 
ite.  The  small  proportion  of  insoluble  matters  is  worthy  of  notice  in 
omparison,  for  instance,  with  the  whortlelwrry  which  contains  no  les-s 
ban  13  pi»r  cent.  The  colouring  matter  of  the  mulberry  has  not  Ik^pu 
ztmined.     The  acid  is  probably  not  simply  nuilic,  but  in  part  tartaric. 

Uses — The  sole  use  in  medicine  of  mulberries  is  for  the  i)reparation 
§ t  sjTup,  employed  to  Havour  or  colour  other  medicines.  In  Ctrt'ece, 
he  fniit  is  submitted  to  fermentation,  thereby  furnishing  an  inebriating 
•verage. 

(/ANNA1UNE.1:. 

HERBA  CANNABIS. 

Cannnhi's  Intiirn  :  Indian  I/cmp ;  F.  (Viancrv  liulun  ;  (r.  Ilanfkravt. 

Botanical  Origin — Cnntiahls  saftra  L,  Common  H(»mp,  an  annual 
liQ*cious  plant,  native  of  Western  and  Central  Asia,  cultivated  in  tem- 
imte  as  well  as  in  tropical  countries. 

It  grows  wild  luxuriantly  on  the  banks  of  the  lower  Ci-al  and  Volga 
•«w  the  Caspian  Sea,  extending  thence  to  Persia,  the  Altai  mnge,  and 
Hfarthem  and  Western  China.  It  is  found  in  Kashmir  and  on  the 
Sfimalaya,  growing  10  to  12  feet  high,  ami  thriving  vigon)Usly  at  an 
deration  of  r>()0()  to  10,000  feet.  It  likewise  occurs  in  Tri»pi(al  Africa, 
is  the  eastern  and  western  coasts  as  well  as  in  the  central  tracts  watere«l 
•y  the  Congo  and  Zambesi,  but  whether  truly  indigent»us  is  doubtful. 
1%  has  l>een  natundized  in  r»r»zil,  north  of  Ilio  dc  Janeiro,  the  8ee<ls 
fc«ting  Wen  brought  thither  by  the  negn>es  from  Wrsteni  Africa.  The 
^tivation  of  hemj)  is  carrietl  on  in  many  ]»arts  of  continental  Euroj>e, 
B^t  especially  in  Central  and  Southern  IJussia, 

The  hemp  plant  grown  in  In<lia,  exhibits  certain  diflerencfs  as  con- 
sisted with  that  cultivate<l  in  Europe,  which  wrre  noticed  by  Kumphius 
■a  the  17th  centurj',  and  which,  at  a  later  date,  induced  Limank  to  claim 
^>f  the  fonner  plant  the  rank  of  a  distinct  species,  under  the  name  of 
'■^^nnabifi  imUrn,  J5ut  the  variations  obsen'etl  in  the  two  plants  an* 
^'so  little  l)otanical  imjMulance  and  are  so  inconstant,  that  the  main- 
^*mnce  of  C  indka  as  distinct  from  t\  sntiva  has  lH?en  aUmdoned  bv 
I^^ral  consent. 

In  a  mwlicinal  point  of  vi(»w,  then*  is  a  wide  dissimilarity  l>etween 
^Hip  grown  in  India  and  that  prfnluced  in  KurojK'.  the  former  being 
**tly  more  ])Otent.  Yet  ev€*n  in  India  tlH»n»  is  much  variation,  for 
^^nling  to  Jameson,  the  plant  grr)wn  at  altitudes  of  «JO(H)  to  8000 

*  The  fi;;  cxrrptPil,  which  w  much  more  succh^miK*  than  any. 
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feet,  affords  the  resin  known  as  Charas,  which  cannot  be  obtained 
that  cultivated  on  the  plains.^ 

History — Hemp  has  been  propagated  on  account  of  its  textile 
and  oily  seeds  from  a  remote  period. 

The  ancient  Chinese  herbal  called  Rh-ya,  written  about  the  otl 
tury  B.C.,  notices  the  fact  that  the  hemp  plant  is  of  two  kinds,  tl 
producing  seeds,  the  other  flowers  only.*  In  the  writings  of  Susn 
Hindu  medicine,  supposed  to  date  some  centuries  before  the  Chi 
era,  hemp  {Blmngd)  is  mentioned  as  a  remedy.  Herodotus  state 
hemp  grows  in  Scythia  both  wild  and  cultivated,  and  that  the  Thn 
make  garments  from  it  which  can  hardly  be  distinguished  from 
He  also  describes  how  the  Scythians  expose  themselves  as  in  a  h 
the  vapour  of  the  seeds  thrown  on  hot  coals.* 

The  Greeks  and  Romans  appear  to  have  been  unacquainted  wit 
medicinal  powers  of  hemp,  unless  indeed  the  care-destroying  Niyi 
should,  as  Royle  has  supposed,  be  referred  to  this  plant  Accord] 
Stanislas  Julien,*  anaesthetic  powers  were  ascribed  by  the  Chine 
preparations  of  hemp  as  early  as  the  commencement  of  the  3rd  cei 

The  employment  of  hemp  both  medical  and  dietetic,  appears  to 
spread  slowly  through  India  and  Persia  to  the  Arabians,  amongst  i 
the  plant  was  used  in  the  early  middle  ages.  The  famous  heretica 
of  Mahomedans,  whose  murderous  deeds  struck  terror  into  the  1 
of  the  Crusaders  during  the  11th  and  12th  centuries,  derived  their 
of  Hashishin  or,  as  it  is  commonly  written,  assassins,  from  haskk 
Arabic  for  hemp,^  wliich  in  certain  of  their  rites,  they  used  as  a 
toxicant.® 

The  use  of  hemp  (bJuinfj)  in  India  was  particularly  noticetl  l>v  d 
d'Orta^  (15(33),  and  tlie  plant  was  subsequently  iigured  by  lilie^^Me. 
described  the  drug  as  largely  used  on  the  Malabar  coast.  It  would 
about  this  time  to  have  been  imported  into  Europe,  at  least,  occa>i<'i 
for  Berlu  in  his  Treasury  of  Vriujs,  1G90,  describes  it  as  coniiiii: 
Ijantam  in  the  East  Indies,  and  ''of  nn  in/a(nafinfj  qunlitif  on-' 
nicious  use." 

It  was  Xapoleon's  expedition  to  E^'ypt  that  was  the  means  oi' ; 
callini^  attention  to  the  peculiar  proi>eiiius  of  hemp,  by  the  acoouii 
De  Sa'cy  (1<S0!))  and  Koiiger  (1810).  But  the  introduction  of  the  Ii 
(IruL,^  into  Euro])ean  medicine  is  of  still  more  n^cent  date,  aiul  is  ol 
due  to  the  experiments  made  in  Calcutta  by  O'Shauglmessy  in  1S> 


*  Jmtrn.  of  thr  Agric.  ami  Ilorlic.  S<k\  of 
Iiuiin,  viii.  167. 

'^  nn'tscliiU'i(l(T,  (hi  Chinrsr  Ikttanicnl 
jrnrk's,  1870.  r..  10.  Part  of  the  Jih-i/a  was 
written  ill  tlio  Tith  cent.  RC 

^  Kawiinson's  translation,  iii.  (1850)  hook 
4,  chap.  74  5. 

*  (Unnptts  Jir,i(hts^  xxviii.  {1841»)  ll*;"). 

'  Hen^o  tho  wonis  assassin  and  </ssiis:{- 
nalc.  Weil,  however,  is  of  opinion  that  the 
wonl  ^.w/.v>//»  is  more  proh.iMy  derived  from 
siHiti,  a  dji^ger.— ^'t5t7uV/</f  (Ar  ChalijVn, 
IV.  (1860)  101. 

^  The  miseroant  who  a.«was.sinated  Justice 
Norman  at  Calcutta,  2e  Sept.  1871,  is  said 
to  have  acted  under  the  iiilluence  of  hashUh. 
Bellcw  (I,i(hi^    to   thf    TUiris,    1874.     218) 


states  that  tht^  Af;rhan  cliief  wh-i  n,- 
l)r.  Forbes  in  1842,  ha«l  for  xni:-  <i;;r 
vion>ly  hoon  more  or  less  inioxi«^:"i 
('haras  or  lifanuj. 

'  Calloquios  di^  simplts  e  i/r^iis  ■ 
vifdicinrns  da  India,  nl.  2,  I.is'-v.t, 
2f. 

^  For  a  notice  of  them,  s*^  O'Sh ."..:! : 
fhi  thr  pn fMtrafi'>n  of  th,  I,i.i-:'  ■ 
or  (/a)fjah,  Calcutta,  L^.'iO  ;  al-^^*/.-  "■ 
jt'-nsafon/,  Calcutta,  184'J.  :»7?  ^'^ 
immense  number  of  refm-net^s  t«»  nr::"- 
liave  touche<l  on  the  medicin.il  pr"i-- 
hemp,  will  be  found  in  the  t-lUt-rj!'  • 
entitled  Sf)tdirn  iihr  den  H'i.\i\  b}  I' 
Martins  (Krlaugen,  1855). 
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[though  the  astonishing  effects  produced  in  India  by  the  administration 
preparations  of  hemp  are  seldom  witnessed  in  the  cooler  climate  of 
ritaiu,  the  powers  of  the  drug  are  sutliciently  manifest  to  give  it  an 
tablished  place  in  the  pliarmacopu'ia. 

Production — Though  hemp  is  grown  in  many  parts  of  India,  yet 
I  a  dnig,  it  is  chietly  produced  in  a  limited  area  in  the  districts  of 
Qgra  ami  lUjshahi,  north  of  Calcutta,  where  the  plant  is  cultivated  for 
le  puq>ose  in  a  systematic  manner.  The  retail  sale,  like  that  of  opium 
ad  spirits,  is  restricted  by  a  license,  which  in  1871-2,  pr()duco<l  to  the 
'Ovemment  of  lk»ngal  about  £120,000,  while  \\\h)u  opium  (chiefly  con- 
imed  in  As^iam),  the  amount  mised  was  £310,0«)0.^  l^hang  is  one  of 
le  principal  commodities  imiK)rted  into  India  from  Turkestan. 

Description — The  leaves  of  hemp  have  long  stalks  with  small 
dpules  at  their  bases,  and  are  conJi)osed  of  5  to  7  lanceolate-acuminate 
iaflet«,  shaqdy  serrate  at  the  margin.  The  loose  panicles  of  male  flowers, 
ad  the  short  spikes  of  female  flowers,  are  produce<l  on  separate  plants, 
^om  the  axils  of  the  leaves.  The  fruits,  called  Jlrmp-seais,  are  small 
■ey  nuts  or  achenea.  each  containing  a  single  oily  seed.  In  common 
ith  other  {dants  of  the  onler,  hemp  abounds  in  silica  which  gives  a 
Mghness  to  its  leaves  an<l  stems.  In  European  medicine,  the  only 
mp  emjiloyetl  is  that  grown  in  India,  which  occurs  in  two  principal 
•niw.  namely : — 

l.BluiHff,  Sifhlhi  or  Sulci  (Hindustani) ;  Ifa.<hUh  or  Qinnab  (Arabic), 
lus  consists  of  the  dried  leaves  and  small  stalks,  which  are  of  a  <lark 
ften  colour,  coarsely  broken,  and  mixed  with  here  and  there  a  few 
■nits.  It  has  a  peculiar  but  not  unpleasant  odour,  and  scarcely  any 
Mte.  In  India,  i^  is  smoked  either  with  or  without  tobacco,  but  more 
MDiuonly  it  is  made  up  with  flour  and  various  additions,  into  a  swiH't- 
Mat  or  majitn^  of  a  green  cohmr.  Another  form  of  taking  it,  is  that  of 
n  infusion,  maile  by  immersing  the  pounded  leaves  in  cold  water. 

2.  Ganja  (Hindustani);  Qinnah  (Arabic);  Gitaza^  of  the  Lmdon 
ng-bnikers.  These  are  the  flowering  or  fruiting  shoots  of  the  female 
lint,  and  consist  in  some  sainples  of  straight,  stiff,  wootly  stems  some 
aches  long,  surrounded  by  the  upward  branching  flower-stalks;  in 
Uiers  of  more  succulent  and  much  shorter  shoofc,  2  to  ;{  inches 
mg,  and  of  less  n»gulir  form.  In  either  case,  the  shoots  have  a 
Din{)n*sseil  and  glutinous  ap|>eamnce,  are  very  brittle  and  of  a  brownish- 
■WfU  hu»».  In  oilour  and  in  the  absence  of  taste,  (t^nifi  resembles 
fcny.  It  is  8;iid  that  after  the  leaves  which  constitute  hhnmj  have  Invn 
Mhere<l.  little  shoots  sprout  from  the  stem,  and  that  these  picked  off  and 
»ied.  form  what  is  called  fjniija} 

Chemical  Composition— The  most  inten'sting  cf^nstituentsof  hemp 
^m  a  medical  j>oiut  of  view,  are  the  rcMu  and  rohttile  oil. 

The  fonner  was  first  ol stained  in  a  state  of  comparative  purity  by 

-  and  H.  Smith  in  184«>.*     It  is  a  brown  amorphous  solid,  burning  with 

flight  white  flame  and  leaving  no  ash.     It  has  a  very  {H^tent  actiiui 

J  Rlu*  Book  quote<l  at  p.  49,  n«to  1.  '  Thi«  namei  ifl  not   um^X   in   India,   but 

father  Anjcr,  in  hw  PhttrmacffHrin  Per-      secnifl  to  Ix*  a  corni|»ti>>n  i»f  'hinju. 
•*  K81,  iciTrtmumiTonii  forraul*' for  elec-  *  V^^'^^'\\,  Ecvnomic  Vn>iyuts  of  tk*  runjah^ 

^'iet  ander  the  name  of  moj^i-oun.  Koorko^,  i.  (ISfSM)  21*.'). 

»  narm,  Joum.  vi.  (1847)  171. 
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when  taken  internally,  two-thirds  of  a  grain  acting  as  a  powerful  naia 
and  one  grain  producing  complete  intoxication.  From  the  experim< 
of  Messrs.  Smith,  it  seems  to  us  impossible  to  doubt  that  to  this  x\ 
the  energetic  effects  of  cannabis  are  mainly  due. 

When  water  is  repeatedly  distilled  from  coi^siderable  quantitie 
hemp,  fresh  lots  of  the  latter  being  used  for  each  operation,  a  voL 
oil  lighter  than  water  is  obtained,  together  with  ammonia.  This 
according  to  the  observations  of  Personne  (1857),  is  amber-colon 
and  has  an  oppressive  hemp-like  smell.  It  sometimes  deposita 
abundance  of  small  crystals.  With  due  precautions  it  may  be  separ 
into  two  bodies,  the  one  of  which  named  by  Personne  Cfl/iJiai 
is  liquid  and  colourless,  with  the  formula  C^^H^ ;  the  other  whic 
called  Hydride  of  Cannahene,  is  a  solid,  separating  from,  alcohol  in  j 
crystals  to  which  Personne  assigns  the  formula  C^^H^.  He  asserts 
cannabene  has  indubitably  a  physiological  action,  and  even  claims  i 
the  sole  active  principle  of  hemp.  Its  vapour  he  states  to  produce  i 
breathed,  a  singular  sensation  of  shuddering,  a  desire  of  locomot 
followed  by  prostration  and  sometimes  by  syncope.^  Bohlig  in  1 
observed  similar  effects  from  the  oil,  which  he  obtained  from  the  I 
herb  just  after  flowering,  to  the  extent  of  03  per  cent. 

The  other  constituents  of  hemp  are  those  commonly  occunin 
other  plants.     The  leaves  yield  nearly  20  per  cent,  of  ash. 

As  to  the  resin  of  Indian  hemp,  Bolas  and  Francis  in  treating  it 
nitric  acid,  converted  it  into  Oxycannabin,  C^^H'^N^O^.  This  inters 
substance  may,  they  say,  be  obtained  in  large  prisms  from  a  solutio 
methylic  alcohol.  It  melts  at  176°  C.  and  then  evaporates  wit 
decomposition  ;  it  is  neutral.^  One  of  us  (F.)  has  endeavoured  to  ol 
it  from  the  purified  resin  of  charas  but  witliout  success. 

Uses — Ileinp  is  employed  as  a  soporific,  anodyne,  autispasmodii 
as  a  nervous  stimulant.  It  is  used  in  the  form  of  alcoholic  ex 
administered  either  in  a  soliil  or  liquid  form.  \\\  the  East  ii  ij- 
suined  to  an  enormous  extent  by  Hindus  and  ^[ahoniedans.  who  t 
smoke  it  with  tobacco,  or  swallow  it  in  combination  with 
sulKstances."* 

Charas. 

No  account  of  hemp  as  a  druj^  would  be  complete  within: 
notice  of  this  substance,  which  is  regarded  as  of  great  iniporta;. 
Asiatic  nations. 

Charas  or  ChnrrffH  is  the  resin  which  exudes  in  minute  droj- 
the  leaves  and  l)ranches  of  the  plant.  It  is  collected  in  several  wa^ 
one  is  by  rubhini^^lie  tops  of  the  plant  in  the  hands  when  the  see-i 

^  Jiiurn.     ih-    ]'},nri,t.     xxxi.     (l>r»7)    \>  ;  the   rrsin   of  the    Eilinl.iir;:h   rlkiii^t 

Canstatt's  ,A////v.s//o-/.A/  for  l.s.'',7,  i.  '2.S.  not  owv   its  activity  Xo  volatilt-   ii.  * 

•-'  rers;»niU',  t}iou;,'h  lie  adinits  tlic  at'tivity  proved  by    tlieir  uwii  t*X['»'riintnt  "'■ 

of   tlie   resin    prepared  by   Sinith's  ]>roe»s-<,  iii<;  a  small  tpiantitv   in  a    v»'rv  thv 

contends  that  it  is  a  niixfd  body,  an«l  tliat  a  to  >2    C.  for  8  hours  :  thr  ni«-di>  ina! 

further  ])iiritieation  (b'[>riv»'s  it  t»fall  volatib-  of  tin*  resin  so  treated  was  fuULd  tv 

matter  and    renders    it   inert       This  is  not  inij»aired. 

astonishin*^  wln-n  ouf  finds  tliat  the  "pnriti-  '♦  ('h''m><nl  .V* /re,  xxiv.  (1S711  ''. 

cation"    was    etleet«d    by    treatnunt    with  *•   For  further  information.  i\>l>uI:< 

eaustie  lime  or  soda-lime,  and  ex]>osure  to  a  S>  n  n    ,Si\sf^rs   of  Shfu,    Loud,    <  V.'' 

temperatur.'   of    aou"  ( '.    {:>72^   F.)  .'      That  xvii.                    "              '             "         ' 
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and  scraping  from  the  fingt»rs  the  adhering  resin.  Another  is 
performed  : — men  clothed  in  leather  garments  walk  al>out  auiong 
ng  hemp,  in  doing  which  the  resin  of  the  phmt  attaches  itself  to 
ather,  whence  it  is  from  time  to  time  scniped  off.  A  third  meth(Ml 
ts  in  collecting,  with  many  precautions  to  avoid  its  poisonous 
I,  tlie  dust  which  is  raised  when  heaps  of  dry  hhany  are  stirred 

■  • 

7  whichever  of  these  processes  obtained,  charas  is  of  necessity  a 
nd  crude  drug,  the  use  of  which  is  properly  excluded  from  civilized 
inc.  As  before  remarked  (]>.  VXl)  it  is  not  obtainable  from  hump 
I  indiscriminately  in  any  situation  even  in  India,  but  is  only  to 
:  from  plants  proiluced  at  a  certain  elevation  on  the  hills. 
le  best  charas,  which  is  that  brought  from  Varkand,  is  a  brown, 
r-looking  substance,  forming  compact  yet  friable,  irregular  masses 
isiderablc  size.  Examined  under  a  strong  pocket  lens,  it  apptvirs 
Dia^le  up  of  minute,  transparent  grains  of  brown  resin,  a^^glutinated 
ihort  hairs  of  the  plant.  It  has  a  hemp-like  o^lour,  witli  but  little 
»ven  in  alcoholic  solution.  A  second  and  a  thinl  quality  of  Yar- 
chanis  represent  the  substance  in  a  less  pure  state.     Charas  viewed 

the  microscope,  exhibits  a  crystalline  structure,  due  to  inorgamic 
r.  It  yiehlsfrom  }  to  J  of  its  weight  of  an  amorphous  resin,  which 
dily  dissolved  by  bisulphide  of  carbon  or  spirit  of  wine.  The 
loea  not  redden  litmus,  nor  is  it  soluble  in  caustic  potash.  It  has 
k  brown  colour,  which  we  have  not  succeeded  in  removing  by 
1  charcoal.  The  resiilual  part  of  charas  yields  to  water  a  little 
Je  of  sodium,  and  consists  in  large  proportion  of  carbonate  oF 
m  and  i)eroxide  of  in)n.  These  results  have  been  obtained  in 
ning  samples  from  Yarkand.-  Other  specimens  which  we  have 
camined,  have  the  aspect  of  a  compact  dark  n»sin. 
laras  is  imjwrted  from  Yarkand***  and  Kashgar.  the  first  of  which 

exi>orted  during  18r»7,  \^M)  viauiuU  (l4r»,4(K)  tt).)  to  !/•,  whence 
mmoility  is  carried  to  the  Punjab  and  Kashnn'r.  Smaller  quan- 
ire  annually  imported  from  Kandahar  and  Samarkaml.*  The  drug 
tly  consumed  by  smoking  with  tobacco  ;  it  is  not  found  in  Kuro- 
lommerce. 
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>tanical  Origin — IIuiuvIua  Lu^ntluH  L. — a  dinciiius  |H'ivnnial 
pHnJucing  long  annual  twining  strnis  which  climb  fnM'ly  over  tu-es 
ashes.  It  is  found  wild,  especially  in  thickets  on  the  1  anks  of 
thnmghout  all  Europe,  from  Spain,  Sicily  and  (Jrecce  to  S<  ;indi- 
;  and  extends  idso  to  the  Caucasus,  the  South  Caspian  rej^ion,  and 

fll,  K'lmiftui*'  f^iitiiwtjt  ff  tfu  PuHJaff,  Vftrhtiui,  ur\\*-Trt\\ty  \ht*  Ili-u^^*' (if  < '••ii)tn«>ii^ 

,  l^*;-*.  'l*j:\.  to  Ik.'  j.rintf.I.  F.  I».*  •>.  l^ll  :  :tl>..  HihIt. 

iiunl  bv  Colonel  H.  StrachfV,  an*!  M*n  ami   Iluiin-.  l.-thi-n   tn    Vn.-l  uff,  l.o'.il. 

ii^  Kr«  MuKUin.     It  in  l>y  n<>  iii«-niiH  ].s7.'t.  HM4. 

by  wb«t  pror«g  they  wrrr  «'oll<*itiH!.  *  Stfwart,   Punjuft  I'/au/.t,    l.a}ton%  I'^Oj. 

tfiHt  1*nmMpomUii£f  on    Mivtion   to  210. 


496  CANNABINEM 

through  Central  and  Southern  Siberia  to  the  Altai  mountaiiia. 
been  introduced  into  North  America,  Brazil  (Rio  Grande  do  S 
Australia. 

History — Hops  have  been  used  from  a  remote  period  in  the 
of  beer,  of  which  they  are  now  regarded  as  an  indispensable  inj 
Hop  gardens,  under  the  name  humularia  or  humuleta,  are  ment 
existing  in  France  and  Germany  in  the  8th  and  9th  centuri 
Bohemian  and  Bavarian  hops  have  been  known  as  an  esteem 
since  the  11th  century.  A  grant  alleged  to  have  been  made  by 
the  Conqueror  in  1069,  of  hops  and  hop-lands  in  the  county  oi 
would  indicate,  were  it  free  from  doubt,  a  very  early  cultiv 
the  hop  in  England. 

As  to  the  use  made  of  hops  in  these  early  times,  it  would  app 
they  were  regarded  in  somewhat  of  a  medicinal  aspect.  In  the  Ht 
of  Apuleitts,^  an  English  manuscript  written  about  A.D.  1050,  it  i 
the  hop  {hymele)  that  its  good  qualities  are  such  that  men  put  it 
usual  drinks ;  and  St.  Hildegard,^  a  century  later,  states  that 
{hopfho)  is  added  to  beverages,  partly  for  its  wholesome  bitteni< 
partly  because  it  makes  them  keep. 

Hops  for  brewing  were  among  the  produce  which  the  tenant 
abbey  of  St.  Germain  in  Paris  *  had  to  furnish  to  the  monaster 
beginning  of  the  9th  century ;  yet  in  the  middle  of  the  14th  ( 
beer  without  such  addition  was  still  brewed  in  Paris. 

The  brewsters,  bakers  and  millers  of  London  were  the  sobj( 
mandate  of  Edward  I.  in  a.d.  1208 ;  but  there  is  no  reason  for  ii 
that  the  manufacture  of  malt  liquor  at  this  period  involved  th< 
hops.  It  is  plain  indeed  that  somewhat  later,  hops  were  not  gi 
used,  for  in  the  4tli  year  of  Henr}^  VI.  (1425—26),  an  informal 
laid  against  a  person  for  putting  into  beer  "  an  unwholesome  wee 
an  hnpj);''  ^  and  in  the  same  reign.  Parliament  was  petitioned 
"  tluit  wicked  weed  called  hoj)^.'* 

But  it  is  evident  that  hops  were  soon  found  to  possess  good  q 
and  that  though  tlieir  use  was  denounced,  it  was  not  suppressed 
in  tlie  regulations  for  the  household  of  Henry  YIII.  (I5*^0-S1),  tlu 
injunction  that  the  brewer  is  "  not  to  put  any  hops  or  brimstone 
ale";^  while  in  the  very  same  year  (1530),  hundreds  of  p 
Finnish  hops  were  purchased  for  the  use  of  the  noble  fa 
L'Est ranges  of  Hunstanton." 

In  1552,  the  cultivation  of  hops  in  England  was  distinctly  sai 
by  the  5th  and  6th  of  P'.dward  VI.  c.  5,  which  directs  that  land  fori 
tillage  should  again  be  so  cultivated,  excepting  it  should  have  been 
Ju/ps  or  saffron.  Notwithstanding  these  facts,  hops  were  for  a  loni 
hardly  re;iarded  an  essential  in  brewing,  as  may  be  gathereii  fi 
remark  of  Gerarde  {oh.  a.d.  1007),  who  speaks  of  them  as  used  "  to: 
beer  or  ale,  explaining  that  notwithstanding  their  manifold  virtu 

^   Blonnt,    Tenures  of  Land  and  Customs  *  Ouerard,  Pohrptiquf  df  fa^'^f 

of  Mnnnrs,  c(lito<l  by  llazlitt,  1874.  165.  i.  (1844)  714.  896. 

'  Lnrhdonis^    H'ortcunnii,g  and  Starrruft  ^  The  authority  for  this  siatfs 

of  Earh/  England^   edited  by   C'ockavne,   i.  isolated  momoran<lum  in  a  MS.  v.o 

(1864)  i73  ;  ii.  (1865)  ix.                      *  J^SO)  by  Thomas  (lybbons,  pirstrr" 

*  Opera  Omniay   accurante  J.   P.    Mi^no,  Harleian  collection  in  the  British  i 

Paris,  1855.  1153.  «  AreJiccoJoqia,  iii.  (17S6)  157 

7  Ibid.  XXV.  (1834)  505. 
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nther  make  it  a  physical  drinke  to  keepe  tlie  body  in  hoalth,  than  an 
rdinary  drinke  for  the  quenching  of  our  thirst."  In  reality,  other  herbs 
'CPe  for  a  long  period  employed  to  impart  to  malt  liquor  a  bitter  or 
romatic  taste,  as  Ground  Ivy  {Krpeta  GferJioma  Benth.)  anciently  called 
Je-hoof  or  Gill ;  Alecost  {Balmmita  vidgaris  L) ;  Sweet  Gale  (Myrica 
We  L) ;  and  Sage  (Salvia  offidnalia  L).  Even  I^)ng  Pepper  and  Bay 
terries  were  used  for  the  same  purpose/  but  in  addition  to  hops. 

Though  English  hops  were  esteemed  superior  to  foreign,  and  were 
Ktenaiyely  grown  as  early  as  1603,  as  shown  by  an  act  of  James  I..* 
lemish  hops  continued  to  be  imported  in  considerable  quantities  down 
>  1693. 

Structure — The  inflorescence  of  the  male  plant  constitutes  a  large 
enicle;  that  of  the  female  is  less  conspicuous,  consisting  of  stalked 
ttkins  which  by  their  growth  develope  large  leafy  imbricating  bracts, 
dtimately  forming  an  ovoid  cone  or  strobile,  which  is  the  officinal  part, 
[his  catkin  consists  of  a  short  central  zigzag  stalk,  bearing  overlapping 
ndiroentary  leaflets,  each  represented  by  a  pair  of  stipules.  Between 
ten  are  4  female  florets,  each  supported  by  a  bract.  After  flowering, 
die  stipules  as  well  as  the  bracts  are  much  enlarged,  and  then  form  the 
persistent,  yellowish-green,  pendulous  strobile.  At  maturity,  each  bract 
afolds  at  it«  base  a  small  lenticular  closed  fruit  or  nut,  ^  of  an  inch  in 
Ikmeter.  The  nut  is  surrounded  by  a  membranous,  one-leafed  perigone, 
Hid  contains  within  its  fragile^  brown  shell,  an  exalbuminous  seed.  These 
hits^  as  well  as  the  axis  and  the  base  of  all  the  leaflike  organs,  are  beset 
vith  numerous  shining,  translucent  glands,  to  which  the  aromatic  smell 
Hid  taste  of  hops  are  due. 

Description — Hops  as  found  in  commerce,  consist  entirely  of  the 
Wly  developed  strobiles  or  cones,  more  or  less  compressed.  Tliey  have 
I  greenish  yellow  colour,  an  agreeable  and  peculiar  aroma,  and  a  bitter 
BOMatic  burning  taste.  When  nibbed  in  the  hand  they  f^el  clammy. 
Hid  emit  a  more  powerful  odour.  By  keeping,  hops  los^e  their  greenish 
lokur  and  become  brown,  at  the  same  time  acquiring  an  unpleasant  odour, 
&|)r  reason  of  the  formation  of  a  little  valerianic  acid.  Exposure  to  the 
vipour  of  sulphurous  acid  retanls  or  prevents  this  alteration.  For 
Medicinal  use,  hops  smelling  of  sulphurous  acid  should  be  avoided, 
i^gh  in  reality  the  aciid  speedily  becomes  innocuous.  Liebig  has 
refuted  the  objections  raised  by  brewers  to  the  sulphuring  of  hops. 

Chemical  Composition — Besides  the  constituents  of  the  glands 
rtich  are  described  in  the  next  article,  hops  contain  *^  to  5  per  cent,  of  a 
ia&in,  stated  by  Wagner  to  resemble  Marintannic  Acid;  also  chloro- 
4yll,  gum,  from  5  to  9  per  cent,  of  ash  constituents,  chiefly  potassium 
•Its,  and  about  12  per  cent,  of  water. 

Siewert  (1870)  has  analysed  six  specimens  of  hops  grown  in  Germany 
I  which  he  found  the  resin  soluble  in  alcohol,  to  vary  from  9  7  to  lS-4 
ST  cent. 

The  odour  of  hops  resides  in  an  essential  oil,  of  which  the   yield 

from  1  to  2  |>er  cent.     Personne  found  the   oil  to  contain    Valerol, 

Il'H>,  wliicb  passes  into  valerianic  acid ;  the  latter  in  fact  occurs  in 

Holinihcd,  ChrcnicUs,  toI.   i.  book  2.  *  1  Jutim  I.  (uino  1603)  cap.  18. 

K  K 
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the  glands,  yet  according  to  M6hu^  only  to  the  extent  of  O'l  to  O-IT  per 
cent.  When  distilled  from  the  fresh  strobiles  the  oil  has  a  greeniflh 
colour,  but  a  reddish-brown  when  old  hops  have  been  employed.  W« 
find  it  to  be  devoid  of  rotatory  power,  neutral  to  litmus  paper,  and  not 
striking  any  remarkable  coloration  with  concentrated  sulphuric  acid 

Griessmayer  (1874)  has  shown  that  hops  contain  TrinuthylaniM, 
and  in  small  proportion,  a  liquid  volatile  alkaloid  not  yet  analvsed, 
which  he  terms  Lupuline.  The  latter  is  stated  to  have  the  odour  of 
conine,  and  to  assume  a  violet  hue  when  treated  with  chromate  of 
potassium  and  sulphuric  acid. 

Production  and  Commerce — ^England  was  estimated  as  having  io 
1873,  63,276  acres  under  hops.  The  chief  district  for  the  cultivation  ii 
the  county  of  Kent,  where  in  that  year  39,040  acres  were  devoted  to  tUi 
plant.  Hops  are  grown  to  a  much  smaller  extent  in  Sussex,  and  in  itiD 
diminished  quantity  in  Herefordshire,  Hampshire,  Worcestershire  ni 
Surrey.  The  other  counties  of  England,  and  the  principality  of  Wib 
produce  but  a  trifling  amount,  and  Scotland  none  at  all. 

In  continental  Europe,  hops  are  most  largely  produced  in  Bavaria  ni 
Wurtemberg,  Belgium  and  France,  but  in  each  on  a  smaller  scale  tbinii 
England.     France  in  1872  is  stated  to  have  9223  acres  under  hopa* 

Notwithstanding  the  extensive  production  of  hops  in  England,  tken 
is  a  large  importation  from  other  countries.  The  importation  in  1811 
was  135,965  cwt,  valued  at  £679,276 :  of  this  quantity,  Belgium  anpi&i 
66,930  cwt,  Germany  36,612  cwt.,  Holland  16,675  cwt.  the  United  Stttoi 
10,414  cwt,  France  5328  cwt  During  the  same  period,  hops  were  export^ 
from  the  United  Kingdom  to  the  extent  of  31,215  cwt' 

Uses — Hops  are  administered  medicinally  as  a  tonic  and  sedati^t 
chiefly  in  the  form  of  tincture,  infusion  or  extract. 

GLANDULiE  HUMULI. 

Zvpulhia  ;  Luprdiiiy  LupvJinic  Grains ;  F.  Lit  pit  line  ;  G.  JTop/indniin, 

Ilopfenstaifh. 

Botanical  Origin — Iliniwlits  Lvpulus  L.  (see  preceding  article). 
The  minute,  shining,  translucent  glands  of  the  strobile,  constitute  wb«« 
detached  therefrom,  the  substance  called  Lvpulin. 

History — The  glands  of  hop  were  separated  and  chemically  ex- 
amined by  L.  A.  rianche,  a  pliannacien  of  Paris,  whose  obsen*a*.ioiB 
were  first  brietly  described  by  Loiseleur-Deslongchamps  in  1819.*  h 
the  following  year,  Dr.  A.  W.  Ives  of  Xew  York  published  *  an  accoutf 
of  his  experiments  upon  hops  and  their  glands,  to  which  latter  1* 
applied  the  name,  of  Lirpulin.  l*ayen  and  Chevallier,  Planche  vA 
others,  made  furtlier  ex])erinients  on  the  same  subject,  endorsing  tie 
recommendation  of  Ives  that  lupulin  (or,  as  they  preferred  to  cal!  ii. 
Lupuluw)  mi^dit  be  advanta^^eously  used  in  medicine  in  place  of  bopi 

Production — Lii])ulin  is  obtained  by  stripping  oft' the  bracts  of  bopi 

^   Thiiae,  M<jiiti»t'llier,  ISG?.  *  Manuel  des   Plantts    utxuUt*  €.  ^ 

•  AijricuUund  Jitturn.s  n/  Great  Britain ,       g^nes,  1819.  ii.  603. 

&c.,  Ib73,  prebfiited  to  railiiiineiit,  48.  4y.  *  SiUiman's  Juum,   of  Sciemit  ii.  T*^ 

70.  71.  302. 

*  Annual  Statement  of  the  Trade  vf  the 
UniUd  Kingdom  for  1872.  49.  93. 
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id  shaking  and  nibbing  them ;  and  then  separating  the  powder  by  a 
eve.  The  powder  thus  detached,  ought  to  be  washed  by  docantation, 
^  as  to  remove  from  it  the  sand  or  earth  with  which  it  is  always  con- 
jninated ;  finally  it  should  be  dried,  and  stored  in  well-closed  bottles. 
rom  the  dried  strobiles,  8  to  12  per  cent,  of  lupulin  may  be  obtained. 

Description — Lupulin  seen  in  quantity  appears  as  a  yellowish- 
rown  granular  powder,  hailing  an  agreeable  odour  of  hops  and  a  bitter 
tmiatic  taste.  It  is  gradually  wetted  by  water,  instantly  by  alcohol  or 
Jier,  but  not  by  potash  or  sulphuric  acid.  By  trituration  in  a  mortar, 
le  cells  are  mptureil  so  that  it  may  be  worked  into  a  plastic  mass. 
hiown  into  the  air  and  then  ignited,  it  bums  with  a  brilliant  flame  like 
reopodium. 

Microscopic  Structure — The  lupulinic  gland  or  grain,  like  the 
imerality  of  analogous  organs,  is  foi-med  by  an  intumescence  of  the 
vticle  of  the  nuciila*  and  bracts  of  hop  (see  p.  497).  Each  grain  is 
viginally  attached  by  a  very  short  stalk,  which  is  no  longer  perceptible 
B  the  drug.  The  gland,  exhausted  by  ether  and  macerated  in  water,  is 
kglobalar  or  ovoid  thin- walled  sac,  measuring  from  140  to  240  mkni. 
%  consists  of  two  distinct,  nearly  hemispherical  parts ;  that  originally 
■orided  with  the  stalk  is  built  up  of  tabular  polyhedric  cells,  whilst  the 
nper  hemisphere  shows  a  continuous  delicate  membrane.  This  part 
mefore  easily  collapses,  and  thus  exhibits  a  variety  of  form,  the  greater 
Jk)  as  the  grains  turn  pole  or  equator  to  the  observer.^ 

The  hop  gland  is  filled  with  a  thick,  dark  brown  or  yellowish  liquid. 
■Ilich  in  the  drug  is  contracted  into  one  mass  occupying  the  centre  of 
he  gland.  It  may  be  expelled  in  minute  drops  when  the  wall  is  made 
O  burst  by  warming  the  grain  in  glycerin.  The  colouring  matter,  to 
rtich  the  wall  owes  its  fine  vellow  colour,  adheres  more  obstinatelv  to 
be  thinner  hemisphere,  and  is  more  easily  extracted  from  the  thicker 
mA  by  means  of  ether. 

Chemical  Composition — The  odour  of  lupulinic  grains  resides  in 
be  essential  oil,  described  in  the  previous  article.  The  bitter  principle 
BDDerly  called Zi/pu/iVi  or  Lvpulitr  was  first  isolated  by  Lermer  (1 803)  who 
■Ded  it  the  hitter  acid  of  hojya  {Hopfrnhittermure),  1 1  cr\'stallizes  in  large 
■btle  rhombic  prisms,  and  possesses  in  a  high  degnnj  the  peculiar  bitter 
Me  of  beer,  in  which  however  it  can  be  present  only  in  xery  small 
■oportion,  it  being  nearly  insoluble  in  water  though  ea.»?ily  dissolved  by 
■tty  other  liquids.  The  composition  of  this  acid,  C^H*^0".  appears  to 
proximate  it  to  absinthiin ;  it  is  contained  in  the  glands  in  but  small 
^portion.  Still  smaller  is  the  amount  of  another  cr}'stallizable  con- 
Maent,  r^^rded  by  Lermer  as  an  alkaloid. 

the  main  content^s  of  the  hop  gland  consist  of  wax  [Myricylic 
^ktUaif,  according  to  Lermer),  and  resins,  one  of  which  is  crj'stallino 
■ri  imites  with  bases. 

A  good  specimen  of  German  lupulin,  dried  over  sulphuric  acid,  yielded 
•  7'3  per  cent  of  ash.  The  same  dnig  exhausted  by  boiling  ether, 
VMed  76'82  per  cent  of  an  extremely  aromatic  extract,  which  on 
Qkieiire  to  the  steam  bath  for  a  week,  lost  303  per  cent.,  this  loss  corre- 

^or  m  foil  Mcooiit  of  the  formation  of     be  found  in  Mehn*i  Eiurff  ffu  Huulhm  n  *iu 
'  f^p*^  eee  Tr^eol,  Anmiles  du  Sc\ente$      Lufmlin^  IfontpcUier,  1807. 
^.  Bat,  L  (IBM)  299.     An  abetract  maj 
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spending  to  the  volatile  oil  and  acids.     The  residual  part  was  sc 
glacial  acetic  acid  and  could  therefore  contain  but  very  little  fatt] 

Uses — The  drug  has  the  properties  of  hops,  but  with 
astringency.     It  is  not  often  prescribed. 

Adulteration — Lupulin  is  apt  to  contain  sand,  and  on  inci 
often  leaves  a  large  amount  of  ash.  Other  extraneous  mattei 
are  not  unfrequent,  may  be  easily  recognized  by  means  of  a  le 
the  essential  oil  in  lupulin  is  soon  resinified,  the  latter  should 
ferred  fresh,  and  should  be  kept  excluded  from  the  air. 


ULMACE^. 

CORTEX   ULMI. 

Elm  Bark ;  F.  Etorce  d^Omie  ;  G.  Ulmenrindt,  RUsterrint 

Botanical  Origin — Ulmus  campestris  Smith,  the  CommoD 
stately  tree,  widely  diffused  over  Central,  Southern  and  Eastern 
extending  in  Norway  to  66°  N.  lat. ;  southward  to  Noithem  Af 
Asia  Minor,  and  eastward  as  far  as  Amurland,  Northern  Chi 
Japan.  It  is  probably  not  truly  indigenous  to  Great  Britain; 
Wych  Elm,  U.  montanu  With.,  is  certainly  wild  in  the  north* 
western  counties.^ 

History — The  classical  writers,  and  especially  Dioscoride 
familiar  with  the  astringent  properties  of  the  bark  of  TrreXia,  b 
namfe  Ulmns  campestris  is  understood.  Imaginary  \irtues  are 
by  Pliny  to  the  bark  and  leaves  of  UlmiL'i.  Elm  bark  is  frt 
prescribed  in  the  English  Leech  Books  of  the  11th  century,  a 
period  a  great  many  plants  of  Southern  Europe  had  alreai 
introduced  into  Britain.'^  Its  use  is  also  noticed  in  Tumors 
(1568)  and  in  Parkinson's  Theater  of  Plants  (164-0),  the  autho: 
latter  remarking,  that  *'  all  the  parts  of  the  Elme  are  of  much 
Physicke." 

Description — Elm  bark  for  use  in  medicine  should  beremo^ 
the  tree  in  early  spring,  deprived  of  its  rough  corky  outer  coat,  a 
dried.  Thus  pre]:)areci,  it  is  found  in  the  shops  in  the  form  ( 
flattish  pieces,  of  a  rusty  yellowish  colour,  and  striated  surface  es 
on  the'  inner  side.  It  is  tough  and  fibrous,  nearly  inodorous,  an 
woody,  slightly  astringent  taste. 

Microscopic  Structure— The  liber  which  is  the  only  officii 
consists  of  thick-walled,  tangentially  extended  parenchyme,  in 
there  are  some  larger  cells  tilled  with  mucilage,  while  the  rest  c- 
red-brown  colouring  matter.  The  mucilage  forms  a  stratitied 
within  the  cell.  Large  bast-bundles  arranged  in  irregular  rows,  al 
with  the  parenchyme  and  are  intersected  by  narrow,  reddish,  luo 
rays    coTjsisting   of   2   or  3   rows  of   cells."^    The   bast-bundles 

1  On  the   word   dm,    Dr.    Prior   remarks  '  L^-rrhiloms,    Ji'ortcunmnt  a^i 

that   it  is  n«>arly  i<h'nti<!il  in   all  tin-  (Uv-  of     Earht    En'jhimt,    fdiiej    U 

manic  and  Scandinavian  dialects,  yet  does  Coekaync,  ii    ^  1^05)* pp.  53.  67.75 

not  find  its  root  in  any  of  them,  but  i.s  an  an<l  p.xii.— In  the  AnKlo-Saxonr«v: 

adaptation   of  the    Latin   VI mus.  — Popular  FAm  and  Wych  Elm  are  named. 
yamcs  of  British  Plants,  ed.  2.  1870.  71. 
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18  long  tubes  about  30  mkni.  thick,  with  narrow  cavities ;  and 
these,  somewluit  larger  tubes  with  porous  transverse  walls 
•m  vessels).  Each  cubic  cell  of  the  neighbouring  bast-paren- 
encloses  a  large  crystal,    seldom   well  defined,  of  oxalate  of 


\ 


nistry— The  chief  soluble  constituent  of  elm  bark  is  mucilage 
mall  proportion  of  tannic  acid.  The  concentrated  decoction 
brown  precipitate  with  perchloride  of  iron;  the  dilute  assumes 
olomtion  with  that  test.  StaiTh  is  wanting,  or  only  occurs  in 
le  cortical  layer  which  is  usually  rejected 
in  summer-time  frequently  exude  a  gum  which,  by  contact  with 
s  converted  into  a  brown  insoluble  mass,  called  67mm.  This 
s  been  extended  to  various  decomposition-products  of  organic 
le  nature  and  atiinities  of  which  are  but  little  known.^ 

\ — Elm  bark  is  prescribed  in  decoction  as  a  weak  mucilaginous 
t,  but  is  almost  obsolete. 

CORTEX  ULMI  FULViE. 

SUpjHinj  Elm  Bark. 

nical  Origin — Ulmuafulva  Michaux,  the  Red  or  Sli{)pery  Elm, 
r  middle-sized  tree,  seldom  more  than  30  to  40  feet  high,  «^row. 
e  banks  of  streams  in  the  central  and  northern  United  States 
astern  New  England  to  Wisconsin  and  Kentucky,  and  found 
iinada. 

>ry — The  Indians  of  North  America  attributeil  medicinal  virtues 
rk  of  the  Slippery  Elm,  which  they  used  as  a  healing  application 
s,  and  in  decoction  a?  a  wash  for  skin  diseases.  Bigelow  writing 
remarks  that  the  mucilaginous  qualities  of  the  inner  bark  are 
vn. 

ription — The  Slippery  Elm  Bark  used  in  medicine  consists  of 
only.  It  forms  large  flat  pieces,  often  2  to  3  feet  long  by 
iches  broad,  and  usually  j»V  to  ^f^  of  an  inch  thick,  of  an  ex- 
ough  and  fibrous  texture.  It  has  a  light  reddish-brown  colour, 
resembling  that  of  fenugreek  (which  is  common  to  the  leaves 
a  simply  mucilaginous  Uiste. 

kcting  the  bark  the  tree  is  destroyed,  and  no  effort  is  made  to 
,  the  wood  being  nearly  valueless.  Thus  the  supply  is  dimin- 
►ar  by  year,  and  the  collectors  \iho  formerly  obtained  large 
y  of  the  bark  in  New  York  and  other  eastern  states,  have  now 
twanl  for  Hupi»lies.* 

>scopic  Structure — The  transverse  section  shows  a  series  of 
g  layers  of  large  yellowish  bundles  of  soft  liber  fibres,  alter- 
th  small  brown  parenchymatous  bands.  The  whole  tissue  is 
by  numerous  narrow  medullary  rays,  and  interrupted  by  large 
lar  mucilage-ducts.  In  order  to  examine  the  latter,  longitu- 
ions  ought  to  Ihj  moistenetl  with  benzol,  atjueous  litjuids  causing 
ration.  In  a  longitudinal  section,  the  mucilage-duots  are  seen 
o  100  mkni.  long,  and  to  contain  colourless  masses  f»f  nmcila^e, 

CkemiMry,  xvii.  (1886)  458.  •  Procttdingi  of  ths  Am^^ican   Fharma' 

(MUtical  Ai9fKiatt<m  for  1973,  xzi.  495. 
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distinctly  showing  a  series  of  layers.  Crystals  of  calcium  oxalate,  as 
well  as  small  starch  grains,  are  very  plentiful  throughout  the  soiroimd- 
ing  parenchyme,  but  not  in  the  mucilage-ducts. 

Chemical  Composition — The  most  interesting  constituent  of  tl» 
bark  is  the  mucilage,  which  is  imparted  to  either  cold  or  hot  water  kt 
does  not  form  a  true  solution.  The  bark  moistened  with  20  parts  of 
water  swells  considerably,  and  becomes  enveloped  by  a  thick  neutnl 
mucilage,  which  is  not  altered  either  by  iodine  or  perchloride  of  iiwL 
This  mucilage  when  diluted  even  with  a  triple  volume  of  water,  will 
yield  only  a  few  drops  when  thrown  on  a  paper  filter.  The  liquid  whicli 
drains  out  is  precipitable  by  neutral  acetate  of  lead.  By  addition  of 
absolute  alcohol,  the  concentrated  mucilage  is  not  rendered  turbid,  bst 
forms  a  colourless  transparent  fluid  deposit. 

Uses — Slippery  Elm  Bark  is  a  demulcent  like  althaea  or  liDseed 
The  powder  ^  is  much  used  in  America  for  making  poultices ;  it  is  siid 
to  preserve  lard  from  rancidity,  if  the  latter  is  melted  wth  it  and  hjt 
in  contact  for  a  short  time. 


EUPHORBIACE.E. 

EUPHORBIUM. 

Suphorbium,  Gum  Jiuphorbium  ;  F.  Oomhie-r&iiu  cCEuphark; 

G.  Evphorhium, 

Botanical  Origin — EupJtorhia  resinifera  Berg,  a  leafless,  glauoow^ 
perennial  plant  resembling  a  cactus,  and  attaining  G  or  more  feet  ii 
height.  Its  stems  are  ascending,  fleshy  and  (quadrangular,  each  sii 
measuring  about  an  inch.  The  angles  of  the  stem  Jire  furnished  it 
intervals  with  pairs  of  divergent,  horizontal,  stiuight  spines  about  i'Jt 
iiu  inch  long,  and  confluent  at  the  base  into  ovate,  subtriangiilar  i:<^ 
These  spines  represent  stipules  :  above  each  pair  of  them  is  a  de]>ressi(«. 
indicating  a  leaf-bud.  The  inflorescence  is  arranged  at  the  summitsof  tb« 
branches,  on  stalks  each  bearing  three  flowers,  the  two  outer  of  vbii 
are  supported  on  i)edicels.  The  fniit  is  tricoccous,  ^\  of  an  inch  ^ii 
with  eacli  carpel  slightly  compressed  and  keeled. 

The  plant  is  a  native  of  Morocco,  growinc:  on  the  lower  slopes  of  it 
Atlas  in  the  southern  ]>rovince  of  Suse.  Dr.  Hooker  and  his  fello* 
travellers  met  with  it  in  1870,  at  Inisfuia,  south-east  of  the  lity  ^^ 
Morocco,  which  appears  to  be  its  westward  limit. 

History — Eu])liorbium  was  known  to  tlie  ancients.  Dioscorides-isi 
Pliny  ^  both  describe  its  collection  on  Mount  Atlas  in  Africa,  aud  tou-t 
its  extreme  acridity.  According  to  the  latter  wTiter,  the  drug  m-vviii 
its  name  in  honour  of  Euphorbus,  physician  to  Juba  IT.,  king  oi  Mau.-.- 
tania.  Thi.s  monarch,  who  after  a  long  reign  died  about  A.1).  lli.«^ 
distinguished  lor  his  literary  attainments,  and  was  the  author  of  SfVrfr 
books  *  which  included  treatises  on  opium  and  euphorbium.  Tlio  li*'^ 
work  was  a])parently  extant  in  the  time  of  riiuy. 

Euphorbium  is  mentiuued  by  numerous  other  early  writers  ou  it«!»-' 

1  That  sold  in  Amoricji  is  sona times  udul-  3  ],il».  v.  v.  1  ;  \\\x,  xxv.  c.  35. 

torit»»«l  witli  laiiiiaceous  buboUiicci,  *  Smi^U,  Dirt,  of  frtuk  cuui 

*  Lib.  iii.  c.  bti.  yru^'hj,  ii.'(1846)  COti. 
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Rufus  Ephesius,  who  probably  flourished  during?  the  reign  of 
y  Galen  in  the  2nd  century,  and  by  Vindiciauus  and  Oribasius 
h.  AeLius  and  Paulus  -^gineta,  who  live<l  respectively  in  the 
rth  centuries,  were  likewise  acquainted  with  it ;  and  it  was  also 
>  the  Arabian  school  of  medicine.  The  drug  has  a  place  in  all 
printed  pharmacopoeias. 

)lant  yielding  euphorbium  was  first  described  at  the  beginning 
esent  century,  by  an  English  merchant  named  Jackson,  who  had 
lany  years  in  Morocco.  Erom  the  figures  ho  published,^  the 
'as  doubtfully  identified  with  Euphorbia  Canariensis  L,  a  large 
ce  shrub,  abounding  on  scorched  and  arid  rocks  in  the  Canary 

e  year  1849,  it  was  pointed  out  in  the  (^Admiralty)  Manual  of 
Enquiry,  that  the  stems  of  which  fragments  are  found  in  com- 
uphorbium,  do  not  agree  with  those  of  E.  Canariciisis,  Berg 
le  comparison  further,  and  finally  from  the  fragments  in  ques- 
V  up  a  botanical  description  which  with  an  excellent  figure,  he 
1  ^  as  Euphorbia  rcsinijera.  The  correctness  of  his  observations 
fully  justified  by  specimens  ^  which  were  transmitted  to  the 
irdens,  Kew,  in  1870,  and  now  form  flourishing  plants. 

• 

action — Euphorbium  is  obtained  by  making  incisions  in  the 
shy  branches  of  the  plant.  These  incisions  occiision  an  abun- 
idation  of  milky  juice  which  hanlens  by  exposure  to  the  air, 
ig  the  stems  down  which  it  flows  ;  it  is  finally  collected  in  the 
rt  of  the  summer.  So  great  is  the  acridity  of  the  exudation, 
collector  is  obliged  to  tie  a  cloth  over  his  mouth  and  no-^trils,  to 
the  entrance  of  the  irritating  dust.  The  drug  is  said  to  be 
in  districts  lying  east  and  south-east  of  the  city  of  MoiX)cco. 

:ription — The  drug  consists  of  irregular  pieces,  seldom  more 
inch  across  and  mostly  smaller,  of  a  dull  yellow  or  brown  waxy- 
.ubstance,  among  which,  ]>ortions  of  the  angular  spiny  stem  of 
may  be  met  with.  Many  of  the  pieces  encrust  a  tull  of  spines 
er-stalk  or  are  hollow.  The  substance  is  brittle  and  translucent ; 
examined  under  the  microscope  exhibit  no  particular  structure, 
the  aid  of  polarized  light ;  nor  are  starch  gninules  visible.  The 
slightly  aromatic,  especially  if  heat  is  applied  ;  but  10  lb.  of  the 
cli  we  subjecrted  to  distillation,  afl'orded  no  essential  oil.  Euphor- 
\  a  persistent  and  extremely  acrid  taste  ;  ita  dust  excites  violent 
and  if  inhaled,  as  when  the  drug  is  powdered,  occasions  alarming 

iS. 

nical  Composition — An  analysis  of  euphorbium  performed  by 
J,*  showed  the  composition  of  the  drug  to  be  as  follows : — 


J  of  tke  Empirt  of  Mitrvrco  and 
vf  S%iu,  Lond.  1M)1».  61.  pL  7.    - 

npmtenU  an  entire  pliint,  nud 
purports  to   l^c   n   |Htrtioii   of  a 

the  oatuml  Hize.     The  luttcr  in 

figure  of  a  ilitftTfiit   h|HM:ii'!*,  — 

that   whii'h   hax  )M>«>n    ivofiitly 

CotaoD,  Euphorbia  Bfaumi^ana, 

nd  Schmidt,  OJinnelU  GewMhte, 

uxiT.  d. 


'  They  were  procure*!  bv  Mr.  Willian* 
Graof,  and  fonK'ard«-d  to  Kn^Und  by  Mi. 
C.  F.  CanttvUKD,  Hritikh  \  ice-CouMii  at 
Mopidor. 

*  Fliickiger  in  Witt!»tfiu'»  J'i>rfr//rtArr*- 
fehrt/t  fur  prakt  I'kanmia^,  ivii.  (186>» 
82  10*2.- The  dm*;  nnnly-M-d  consisted  of 
iieb-rt«Hi  frugmcnto,  ftv«  tiou  extmiMUJi 
aubatancea. 
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Amorphous  i-esin,  C^oH^^O*    ... 

Eupborbou,  C-^^H^O'^  

Mucilage 

Malates,  chiefly  of  calcium  and  sodium 

Mineral  compounds     ... 


38 
22 
18 
12 
10 


100 


The  amorphous  resin  is  readily  soluble  in  cold  spirit  of  wine  con- 
taining about  70  per  cent,  of  alcohol.  The  solution  has  no  acid  leacticA, 
but  an  extremely  burning  acrid  taste :  in  fact  it  is  to  the  amorphoii 
indifferent  resin  that  euphorbium  owes  its  intense  acridity. 

This  constituent  having  been  removed,  ether  takes  up  the  Eupharim, 
which  may  be  obtained,  in  colourless,  although  not  very  distinct  crystal^ 
which  are  at  first  not  free  from  acrid  taste.  But  by  repeated  crystalli- 
zations and  finally  boiling  in  a  weak  solution  of  pemianganate  of  poUi- 
sium,  they  may  be  so  far  purified  as  to  be  entirely  talsteless.  Euphorboi 
is  insoluble  in  water;  it  requires  about  60  parts  of  spirit  of  wine,  sp-gt 
0*830,  for  solution  at  the  ordinary  temperature.  In  boiling  spirit  of 
wine,  euphorbon  dissolves  abundantly,  also  in  ether,  benzol,  amjiie 
alcohol,  chloroform,  acetone,  or  glacial  Abetic  acid. 

Euphorbon  melts  at  116°  C,  without  emitting  any  odour.  By  dry 
distillation,  a  brownish  oily  liquid  is  obtained,  which  claims  IiiitlMr 
examination.  If  euphorbon  dissolved  in  alcohol  is  allowed  to  fom  i 
thin  film  in  a  porcelain  capsule,  and  is  then  moistened  with  a  little  c3 
of  vitriol,  a  fine  violet  hue  is  produced  in  contact  with  strong  nitric  add 
slowly  added  by  means  of  a  glass  rod.  The  same  reaction  is  displayed 
by  Lactuceriii  (p.  356),  to  which  in  its  general  characters  euphorbon  i$ 
closely  allied. 

As  to  the  mucilage  of  euphorbium,  it  may  be  obtained  from  thai 
portion  of  the  drug  which  has  been  exhausted  by  cold  alcohol  and  by 
ether.  Neutral  acetate  of  lead,  as  well  as  silicate  or  borate  of  sotiium, 
preci])itate  this  mucilage,  which  therefore  does  not  agree  with  gum  arabic. 

If  an  aciueous  extract  of  euphorbium  is  mixed  with  spirit  of  wine,  and 
tVo  liquid  evaporated,  the  residual  matter  assumes  a  somewhat  crystalline 
apj)earance  and  exliibits  the  reactions  of  Malic  Acid.  Subjected  to  diT 
distillation,  white  scales  and  acicular  crystals  oiMcilcic  and  Pitmari^:  J'lA 
produced  by  the  decoiu})osition  of  the  malic  acid,  are  sublimed  into  the 
neck  of  the  retort.  A  sublimate  of  the  same  kind  mav  sometimes  be 
obtained  directly  by  heating  fragments  of  euphorbium.  Among  the 
mineral  constituents  of  the  drug,  chloride  of  sodium  and  calcium  aw 
noticeable  ;  scarcely  any  salt  of  potassium  is  present. 

Commerce — The  drug  is  shi})ped  from  Mogador.  The  quantirr 
imported  into  the  United  Kingdom  in  1870,  is  given  in  the  Annwi 
Statement  of  Trade,  as  12  cwt. 

Uses — Euphorbluin  was  formerly  employed  as  an  emetic  and  panri- 
tive,  but  as  an  internal  remedy  it  is  completely  obsolete.  We  liiTf 
been  told  that  it  is  now  in  some  demand  as  an  ingredient  of  a  paint  fee 
the  preservation  of  ships*  bottoms. 
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Uutherio'.;  Cascarilla  Bark,  Sicret  Wood  Bark,  Eleutltera  Bark^ ; 
F.  Ecorce  de  Cascarille ;  Cr.  Caacanil-Rinde. 

inical  Origin — Croton  Elutrria  Itennetl,^  a  shrub  or  small  tree, 
r  the  Bahama  Islands. 

;ory — It  is  not  improbable  that  cascarilla  bark  was  imported 
■ope  in  the  first  half  of  the  17tli  centuiy.  as  thcni  was  much 
r^e   subsequent   to  the  year  1030  between  Kn^land  and   the 

[lis  as  it  may,  the  earliest  notice  of  the  biirk  with  which  we  are 
:ed,  is  that  of  Stisser,  a  physician  and  professor  of  Helmstedt  in 
ck,  who  relates  that  he  received  the  drug  under  the  name  of 
'Uuterii  (nmi  a  i>er3on  who  had  returned  from  England,  in  which 
he  was  assured,  it  was  customary  to  mix  it  with  tobacco  for  the 

correcting  the  smell  of  the  latter  when  smoked.  He  also 
s  that  it  had  b<?en  confounded  with  Peruvian  Biirk,  from  which 
•  it  was  verv  distinct  in  odour,  &i\* 

I  Stisser.  and  Apinu.-j  a  physician  of  Ilersbruck  near  Xun*mlM»rg, 
IS  lathers,  prescribed  this  bark  as  a  febrifuge;  and  soon  afterwardij 

to   iH^  confounded  with  cinchona  bark  and  to  Ix*  u.«ed  in  the 

that  then  rare  medicine.*  Hence  the  uawMica^ariiia,  sipiifying 
ish  little  bark,  which  was  the  customary  designation  of  Peruvian 
as  erroneously  applied  to  the  lUihama  bark,  until  at  last  it  quitb 
led  the  original  and  more  correct  appellation.*  The  bark  was 
reduced  into  the  London  Pharmacopoeia  in  1746,  as  EUuthericc 
rhich  was  its  common  name  among  druggists  down  to  the  end  of 

centurj'.     In  the  Bahamas,  tin*  name  ctmrariUa  is  still  hardly 
the  bark  being  there  called  either  Sicret  ^YoiHl  Bark^  or  EUu- 
trk, 

plant  aflTording  cascarilla  has  been  the  subject  of  much  discussion, 
chiefly  from  the  circumstance  tluit  sevend  nearly  allied  West 
j|>ecie8  of  Croton,  yield  aromatic  barks  resembling  more  or  less 
jinal  drug.  Catesby  in  1754,  figured  a  Bahama  plant.  Croton 
\la  Bennett,  from  which  the  original  Elfuthtra  Bark  was  pro- 
erived,   though    it   ei^rtainly  aflV^rds   none   of  the   cascarilla  of 

commerce.  Woodville  in  1704,  and  Lindlev  in  IS.SS.  lK»th 
ated  the  botany  of  the  subject,  the  latter  having  the  advantage 


El^athen,    one   of  the    nuhHina 
9  oaiufNi  from  the  Grtnik  ik*(>99po\, 
\fftf  or  ituUpf*uUni, 
Ml/  of  Procf^ttlntj!*  of  Linn,  »S<k*.  iv. 
t.  2^. 

At  year,  a  patent  was  )^aiit<'<l  by 
.  for  the  ib<*oq>onition  of  a  Com- 

coloui/iu^  the  Ilahaiiia  I»liiiiils, 
iiAeUs  rei'oni  ia  extant  of  th«*  }»ru- 
>I  the  Conifianv  for  the  first  eleven 
\M  existence,  lu  Nome  of  thi*  drM'u- 
rticular  mention  ia  mmie  of  the  in- 
ly actual  or  attempted,  of  useful 
eotton,  tobttcco,  fif^  pepper,  pome- 
pdjiiA   Chriati,    malberry,    fUx« 


in<ligo,  iii.nldi»r,  ami  julap :  ami  th<'re  ii« 
aUo  fn^iuent  allusion  t4i  the  inifwirtition  of 
th«'  product?  of  thi*  islamln,  but  no  mention 
of  VaMcarilla.  S««»  f  'nUnHitr  of  State  Pajtrr$, 
Colonial  S«rii's,  l.'i74  l«t?>.  t\V\Xv*\  bv  S*iins 
bury.  \.inv\.  l.SGO.  \*\*  Mtl.  Us.  U«j.  164. 
It'.S.  IS.I,  *o. 

*  StiKHtT  (.1.  .v.)  ActflUnl   hthtnif'trii  r*h*' 

miti  .tft^ciintn  stcutuiitm,  ilrliumt.i'li,  lf»l»3. 
c.  ix. 

*  (luoffrov.  Tract,  d,-  Mnt,  A/..1 ,  ii.  «1741) 
202 

*  Murray,    Ap}nfxU%ut  Xf^tliramiHum,   ir. 
0787)  12S*:  Martiny.  EncykloiHidic  drr  Rok- 

ufoarenkuntU,  i  (1843)  271. 
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of  authentic  specimens  communicated  by  the  Hon.  J.  C.  Lees  of  S«f 
Providence,  to  whom  one  of  us  is  also  indebted  for  a  similar  favour.  Tb 
question  was  not  however,  finally  set  at  rest  until  1859,  when  J.  J.Benntt 
by  the  aid  of  specimens  collected  in  the  Bahamas  by  Daniell  in  1857-^i 
drew  up  lucid  dia^i^uoses  of  the  several  plants  which  had  been  confoonHl 
and  disentangled  their  intricate  synonymy.^ 

Description — Cascarilla  occurs  in  the  form  of  tubular  or  chaooddj 
pieces  of  a  dull  brown  colour,  somewhat  rough  and  irregular,  nidf I 
exceeding  4  inches  in  length  by  \  an  inch  in  diameter.  The  chief  Ml 
of  that  ai  present  imported,  is  in  very  small  thin  quills  and  fhgmal^j 
often  scarcely  an  inch  in  length,  and  evidently  stripped  from  veryy 
wood.  The  vounger  bark  has  a  thin  suberous  coat  easilv 
blotched  or  entirely  covered  with  the  silvery-white  growth  of  t 
lichen  ( Verrucaria  alhissima  Acli.),  the  perithecium  of  which 
as  small  black  dots.  The  older  bark  is  more  rugose,  irregularly 
by  longitudinal  cracks  and  less  numerous  tiuusverse  fissures, 
the  corky  envelope,  the  bark  is  greyish-brown. 

The  bark  breaks  readily  with  a  short  fracture,  the  broken 
displaying  a  resinous  appearance.     It  has  a  very  fragrant  odour,  < 
agreeable  when  several  pounds  of  it  are  reduced  lo  coarse  powder 
placed  in  a  jar ;  it  has  a  nauseous  bitter  taste.     When  burned,  it 
an  aromatic  smell,  and  hence  is  a  common  ingredient  in  fui 
pastilles. 

Microscopic    Characters — The    suberous   coat    is    made  up 
numerous  rows  of  tabular  cells,  the  outermost  having  their 
walls  much   thickened.     The  mesoplilcinmi  exhibits   the  usual 

containing  starch,  chlorophyll,  essential  oil,  crystals  of  oxalate  of  calc 
andabro^vu  colouring  niJittta*.     The  latter  avSsume.s  a  dark  blui>h  c-i 
tion  on  addition  of  a  persalt  of  iron.     The  liber  consists  of  j»aier.ci:j" 
and  of   tibrous  buudles,  intersected  bv  small  medullary  nivs.    On 
transverse  section,  the  librous  bundles  show  a  wedge-sha|>eJ  o'-tl: 
they   are  for  the    most  part  built    up,  not  of  true  lil>or  tibn-s.  I'Cl 
cylindrical  cells  having  their  transverse  walls  perforated  sievt»-likc 
crihrijunniti).     The  contents  of  the  parencbyniatous  part  of  the 
are  tlie  same  as  in  the  niesoj)hl(eum  ;  a^i  to  the  oxalate  of  calciuni,: 
variety  of  its  crystals  is  remarkable. 

Chemical  Composition — Cascarilla  contains  a  volatile  oil. 
it  yields  to  the  extent  of  'I  to  1  per  cent.     Acconling  to  Volckci, 
lirst  ])(»rtion  which  comes  over  is  colourless,  mobih*  and  refractive 
next  ytdloNvi.^h  and  rather  viseid,  antl  the  last  of  all,  very  tiiick. 
chemist  regards  the  crude  (\\\  as  a  mixture  of  at  lea.st  two  oils,  the 
volatile  of  which  is  ])rol»ahly  free  from  oxygen.-    (Jladstone  (187J- 
to  the  hydrocarbon  of  cabcarilla  oil,  the  composition  of  oil  of  tiu-pwl 
Kectitied  oil  (»t'  cascarilla,  di>tilli*d  by  one  of  us  some  years  fiyo,  uevi 
the  ray  of  ]Kjlari/ed  light  2'J    to  the  left,  when  observed  in  a  coll 
o'\)  nun.  Ion.;. 

The  baiiv  allorded  to  TroninisilorlV.  IT)  per  cent,  of  resin  cousisti:^^ 
two  ]>oriion.-, — ihe  one  //w^/  (/.'.soluble  in  alkalis),  the  other  ini 
it  a')-)eur."5  to  contain  i^iun  in  aln>ut  the  came  proportion. 


^  Hennett,  1 «'.  ;   aW   DuniMl  in  Phar/n, 
Jour^.  iv,  {16C'6)  H4.  :i2C,  with  li-ureb. 
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bitter  principle  was  isolated  in  1845  by  Duval,  and  called 
lin,  C.  and  E.  Mylius  (1873)  have  obtained  it  from  a  deposit 
fticinal  extract,  in  microscoiiic  prisms  readily  soluble  in  ether 
edeohol,  very  sparingly  in  water,  chloroform  or  spirit  of  wine. 
\  at  205''  C,  is  not  volatile,  nor  a  glucoside.  Its  composition 
to  the  formula  C^-ir^'O*. 

imerce — The  bark  is  shipjied  from  Nassau,  the  chief  town  of 
rovidence  (Bahanias\  and  is  usually  packed  iu  sacks.  The 
r  im|>orted  into  the  United  Kingdom  in  1870  was  12,201  cwt, 
uft  £10,482. 

8 — Cascarilla  is  prescribed  as  a  tonic,  usually  in  the  form  of 
or  infusion. 

ilteration — A  spurious  cascarilla  bark  has  lately  been  noticed  in 
don  market ;  it  was  imported  from  the  Bahamas  mixed  with  the 
,  to  which  it  bears  a  close  similarity.  The  quills  of  it  resemble 
er  quills  of  cascarilla ;  thou«;h  covered  with  a  lichen,  the  latter 
;  the  silvery  whiteness  of  the  Vtrrucaria  of  cascarilla.  Tlie 
i  bark  has  a  suberous  coat  that  does  not  split  off;  its  inner 

is  pinkifih-browii,  and  distinctly  striated  longitudinally.  In 
3pic  structure  the  bark  may  be  said  to  resemble  cascarilla  and 
re  copalchi.  But  it  is  at  once  distin<^ishable  by  its  numerous 
^  groups  of  sclerenchymatous  cells,  which  btxome  very  evident 
iin  sections  are  moistened  with  ammonia,  and  then  with  solution 
le  in  iodide  of  potassium.     Tlie  bark  has  an  astringent  taste, 

bitterness  or  aroma;  its  tincture  is  not  rendered  milky  by 
I  of  water,  but  is  darkened  by  ferric  chloride. — in  those  respects 
»  from  a  tincture  of  cascarilla.  JLr.  Holmes  *  sugjrests  that  this 
i  cascarilla  is  probably  the  bark  of  Crutun  luci(li(;i  L, 

Copalchi  Bark. 

I  drug  is  derived  from  Croton  nivtm  Jacquin  (C.  Pseudo-China 
t.).  a  shrub  growing  10  feet  high,  native  of  the  West  Indian 
Mexico,  New  Granada  and  Venezuela.  It  has  occasionally  been 
d  into  EurojHj,  in  quills  a  foot  or  two  in  length,  usually  much 
and  thicker  than  those  of  cascarilla,  to  which  in  odour  and  tasU) 
y  ai)pn)ximates.  The  bark  has  a  thin,  greyish,  papery,  suberoiui 
iiich  when  removed  shows  the  surface  marked  with  minute  trans- 
ts,  like  the  lines  made  by  a  tile ;  it  has  a  short  fracture, 
alchi  bark  Wiis  examined  by  J.  Eliot  Howard,*  and  found  to  con- 
minute  proportion  of  a  bitter  alkaloid  soluble  in  ether,  which 
^ni  quinine  iu  yielding  a  deep  green  colour  when  treated  with 
)  and  ammonia,  tlKUi^h  it  ilid  not  utTord  any  characteristic  coni- 
/ith  iixlinc.  Mauch  *  who  also  analy-itnl  the  bark,  could  not  obtain 
any  organic  biise.  He  extracieil  by  disiillatiun  the  essential  oil, 
ie  found  to  consist  of  a  hydrocarhon  and  an  organic  aci«l, — the 
ot  examined;  he  likewi^o  gul  from  tlie  bark  an  uncrystullizable 
riiiciple,  which  proved  lo  ik;  uol  a  glucoside. 

m.  Jifum.  April  11.  1«74.  tilO.  "  WitUtHin*»  Vis^rOliakrtuekrifl/^^nJd. 

n.  Juum,  xiv.  Ub6;»>  oU.  PKarih.,  xriiu  (i 
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SEMEN  TIGLII, 

Semen  Crotonis ;  Croion  Seeds ;  F.  Ghraines  de  Tilly  ou  des  Molu 
Peiits  Pigno7i8  d*Inde  ;  G.  Furgirkarner,  GranatilL 

Botanical  Origin — Crotan  Tiglium  L.  {Tiglimii  officinale  Klc 
a  small  tree,  15  to  20  feet  high,  indigenous  to  the  Malabar  Cos 
Tavoy,  cultivated  in  gardens  in  many  parts  of  the  East,  from  Ma 
to  the  Indian  Archipelago.  The  tree  has  small  inconspicuous  1 
and  brown,  capsular,  three-celled  fruits,  each  cell  containing  on 
The  leaves  have  a  disagreeable  smell  and  nauseous  taste. 

History — In  Europe,  the  seeds  and  wood  of  the  tree  we: 
described  in  1578  by  Christoval  Acosta, — the  former,  with  a  fi< 
the  plant,  appearing  under  the  name  of  Pinones  de  Maluco}  Th» 
was  also  described  and  figured  by  Eheede  (1679)  *  and  Kumphius( 
The  seeds,  which  were  officinal  in  the  17th  century  but  had  1 
obsolete,  were  recommended  about  1812,  by  English  medical  offii 
India,*  and  the  expressed  oil  by  Peny,  Frost,  Conwell  and  others 
1821-^24.  The  oil  then  in  use  was  imported  from  India,  and  wa 
of  doubtful  purity,  so  that  some  di-uggists  felt  it  necessary  to  pr 
seeds  foi*  themselves.^ 

Description — Croton  seeds  are  about  half  an  inch  long,  by 
f  of  an  inch  broad,  ovoid  or  bluntly  oblong,  divided  longitudinal 
two  unequal  parts,  of  which  the  more  arched  constitutes  the  dors 
the  flatter  the  ventral  side.  From  the  hilum,  a  fine  raised  line  { 
passes  to  the  other  end  of  the  seed,  terminating  in  a  darkt-r 
indicating  the  chalaza.  The  surlace  of  the  seed  is  nioi-e  or  less  t 
witli  a  bright  cinnamon-brown  coat,  which  when  scraped  shows  tb 
brittle,  black  testa  filled  with  a  whitish,  oily  kernel,  invested 
delicate  seed-coat.  The  kernel  is  easily  split  into  two  halves;  lou 
of  oily  albumen,  between  which  lie  the  liiv^e,  veined,  leafy  cutv 
and  the  radicle.  The  taste  of  the  seed  is  at  first  merelv  ole.^niii" 
sodh  becomes  unpleasantly  and  persistently  acrid. 

Microscopic  Structure — 'J'he  tesia  consists  of  an  uuter  I 
radially  arranged,  much  elongated  and  thick-walled  ctdls  ;  tiit* 
parenchymatous  layer  contains  small  vascular  bundles.  The  <oit 
of  the  albumen  is  loaded  with  dro]>s  of  fatty  oil.  It  this  is  rtiu'^ 
means  of  ether  and  weak  potash  lye,  there  remain  small  graiii 
albuminoid  matter,  the  so-called  AUuron,  and  crvstals  of  o\.\ 
calcium. 

Chemical  Composition — The  princi])al  constituent  i>tin':': 
is   the   fatty  oil,  the   Olcii/n   Crotonis  or  ifUum   Titjlit  o^    ])hari.. 

^    Tracfado  (Jr  fa,s  (I r(»/((s  7/  mrfflcinas  f/f  /hs  *  \insVn',  M<it,  Mtd.  or'  Hi.  .i-.Ki.. 

Jndias    Oriental's,    liur^'o.s,    1.'>7S.    c.   4S. —  *Jli*2. 

After  speakiiifj  of  tin-  virtues  of  tlic  srcds,  ^  TIio  oil  was  wrv  oxi»€nMVc.    1 

ho  adds -"  tiiiiil»it'ii  las  biiciifis  iiiu^'rn's  de  tht-   books  of  Mes.srs   Ali./ji  ;ini  I:^ 

a<j  lie  lias  partes,  aniigas  de  siis  maridos,    les  that  the  seeds  cost  in  1^24,  lo>..  j.'.'. 

da  hastu   (juatro   ilestos   por  la    boea,   pira  ]8.^.  i>erlb.     The  oil  was  pun  im-c  ^ 

embiar  a  los  pobretos  al  otro  miindo  "  '  by  the  same  hoiii>c  at  8^-.  to  10>  i-r  • 

'  H  art  its  Malabaricus^  ii.  tab.  33.  D   H. 

•  Hct barium  Auiboinense^  iv.  tdb.  42. 
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h  the  kernels  afibnl  from  50  to  CO  per  cent.  That  used  in  England 
r  the  most  part  expressed  in  London,  and  justly  regarded  as  more 
hie  than  that  imported  from  India,  with  which  the  market  M-as 
lerly  supplied.  It  is  a  transparent,  shern'-coloured,  viscid  liquid, 
itly  fluorc»scent.  and  havini^  a  slight  rancid  smell  and  an  oily,  acrid 
\  Its  solubility  in  alcohol  (T'^**)  appears  to  dei)end  in  gn»at  measure 
he  age  of  tho  oil.  and  the  greater  or  less  freshness  of  the  seeds  from 
jh  it  wa«i  expressed, — oxidized  or  resinified  oil  dissolving  the  most 
ily.'  We  found  the  oil  M'hich  one  of  us  had  extracted  by  means  of 
Iphide  of  carlwn,  to  be  levogyre. 

Although  croton  oil  does  not  solidify  in  contact  with  nitrous  acid, 
thickens  somewhat  upon  exposure  to  the  air,  it  does  not  appear  to 
Ain  the  fatty  acid  of  a  true  drving  oil  such  as  that  of  linseed.  It  con- 
8  however  in  the  fonn  of  glycerides,  several  of  the  meml)ers  of  the  fatty 
B  series  (C"H^O-),  such  as  stearic,  palmitic,  myristic  and  lauric  acids ; 

largely  the  more  volatile  acids,  as  acetic,  butyric  and  valerianic. 

volatile  jiart  of  the  acids  yielded  by  croton  oil,  contains  more- 
r  about  a  third  of  its  weight  of  an  acid  which  M-as  regarded  by 
lippe  (18.18)  as  angelic  acid,  but  which  has  l)een  shown  by  Geuther 
Frdlich  (1869)  to  be  a  peculiar  body,  metameric  with  angelic  acid, 
ting  at  64°  C.  and  boiling  at  201°  C.  This  constituent  of  croton  oil 
ailed   by   the  latter   cliemists^    Tujlinic  Acid;  it  has  the  formula 

Schlippe  also  found  in  croton  oil  a  jwculiar  liquid  acid  tenned  Crotonxc 
i,  C*H*0*.     According  to  CJeuther  and  Frolich  however,  an  acid  of 

formula  does  not  occur  at  all  in  croton  oil,  but  mav  U*  obtained 
Bcially  by  means  of  perchloride  of  phosphorus  and  ethyldiacetic 
L  They  give  it  the  name  of  Qnarfrniflic  Arid,  instead  <»f  croton ic 
I  The  latter  name  has  been  bestowe<l  upon  a  crystallizabh*  acid, 
ting  at  72**  C.  and  boiling  at  IS?'' C,  which  has  been  artificially 
luced  by  Will  and  Korner  (isr»;i\  Wislicenus  (1861>),  a»d  other 
mists. 

rhe  drastic  principle  of  croton  oil  has  not  yet  been  is<ilaled.  It 
ears  to  exist  not  only  in  the  seeds,  but  also  in  the  w(mm1  and  leaves 
be  plant,  from  which  latter  it  may  possibly  be  more  readily  extracted, 
lippe  asserts  that  he  has  separated  the  vesicating  matter  of  croton 

according  to  his  statements,  if  the  oil  be  agitated  with  alcoholic 
I,  and  afterwards  with  water,  the  supernatant  liquor  will  l»e  found 
le  freti  from  acridity,  while  the  alcoholic  solution  will  yield,  on 
ition  of  hydrochloric  acid,  a  small  quantity  of  a  dark  brown  oil. 
Mi  Crotonol,  C^^H^O*,  i)0ssessing  strong  vesicating  properties.  In  its 
»t  state  it  is  described  to  be  a  viscid,  non-volatile,  yellowish  liquid. 
Taint  peculiar  odour,  miscible  with  alcohol  or  ether,  and  decom- 
tble  by  acids  as  M-ell  as  by  alkalis.  We  have  not  succeeded  in 
ining  it,  nor,  so  far  as  we  know,  has  any  other  chemist  except  its 
overer. 

rhe  shells  of  the  seeds  (testa)  yield  ujhui  incineration  2  6  per  cent. 
ih  ;  the  kernels  dried  at  100"  C.  30  percent. 

Commerce — The  shijiments  of   cn»ton  seeds  arrive   chiefly    from 

»  Warrington,  Pharm.  Joum  rl  (lS6ro  SS2-387. 
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Cochin  or  Bombay,  packed  in  cases,  bales  or  robbins ;  but  there  ti 
statistics  to  show  the  extent  of  the  trade. 

Uses — Croton  seeds  are  not  administered.  The  oil  is  given  intai 
as  a  powerful  cathartic,  and  is  applied  externally  as  a  rul^facient 

Substitutes — The  seeds  of  Croion  Pavancc  Hamilton,  a  ittb 
Ava  and  Camrup  (Assam),  and  those  of  C,  ohlongifolius  Eoxb.,  ti 
tree  common  about  Calcutta,  are  said  to  resemble  those  of  C  Tiglm 
but  we  have  not  compared  them.  Those  of  Baliospermum  monU 
Mull.  Arg.  {Croton  poli/andncm  Eoxb.)  partake  of  the  nature  of  g 
seeds,  and  according  to  Eoxburgh,  are  used  by  the  natives  of  Jndii 
purgative. 

SEMEN    RICINI. 

Semen  Catapuiicc  majoris ;  Castor  Oil  Seeds,  Palma  Clirigti  Setii 

F.  Semence  de  Ricin ;  G.  Ricimcssamcn, 

Botanical  Origin — Eicimis  communis  L.,  the  castor  oil  plmi 
native  of  India  where  it  bears  several  ancient  Sanskrit  namei^ 
cultivation,  it  has  been  distributed  through  aU  the  tropical  and  mi 
the  temperate  countries  of  the  globe.  In  the  regions  most  favomi 
its  growth,  it  attains  a  height  of  40  feet.  In  the  Azores,  and  the  wi 
Mediterranean  countries  as  Algeria,  Egypt  and  Greece,  it  becffl 
small  tree,  10  to  15  feet  high ;  while  in  France,  Germany  and  the 
of  England,  it  is  an  annual  herb  of  noble  foliage,  growing  to  a  hei; 
4  or  5  feet.  In  good  summers,  it  ripens  seeds  in  England  and  e^ 
far  north  as  Christiania  in  NorAvav. 

lUcinns  commum>i  exhilnts  a  large  number  of  varietiej^.  sevt 
which  liave  been  described  and  figured  as  distinct  species.  \ 
after  a  careful  examination  of  tlie  whole  series,  maintains  then 
single  species,  of  which  he  allows  16  forms,  more  or  less  well  ma 
Baillon  ^  follows  the  same  course. 

History — The  castor  oil  plant  was  known  to  Herodotus  who 
it  YiiKi,  and  states  that  it  furnishes  an  oil  nmch  used  by  the  Egrj 
At  the  period  when  he  wrote,  it  would  appear  to  have  been  ai 
introduced  into  Greece,  where  it  is  cultivated  to  the  present  day 
the  same  ancient  name*  The  Kilcnjon-  of  the  Book  of  Jonah,  rer 
by  the  translators  of  the  English  ]>ible,  gourd,  is  believed  to  l>e  the 
plant.  KUl  is  «also  mentioned  by  Strabo  as  a  production  of  T^v 
oil  from  which  is  used  for  burning  in  lamps  and  for  unguents. 

Theophrastus  and  Kicander  give  the  castor  oil  plant  the  na 
KpoT6)v.  Dioscorides,  who  calls  it  Kiki  or  Kporeav,  describes  it 
the  stature  of  a  small  fig-tree,  with  leaves  like  a  plane,  and  ^^i 
prickly  pericarp,  observing  that  the  name  Kporwv  is  applied  t 
seed  on  account  of  its  resemblance  to  an  insect  {^Ixodes  JRicirtvs  1 
known  by  that  appellation.  He  also  gives  an  account  of  the  pi 
for  extracting  castor  oil  {KUlvov  eXaiov),  which  he  says  is  not ; 
food,  but  is  used  externally  in  medicine ;  he  represent  the  see 

'  The  most  usual  is  Eranda  or  Ynran/ia,  ^  Hist,  des  Plantes  ;  Euphorhiacm 

wliicli  passes  into  several  other  languages.  110. 

'  De  Caudolle,  Prodrotnus,    xt.   scot.  2.  ■*  Ileldreich,  KutzpfiajistTi  Griidm 

1017.  Athen,  1862.  68. 
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pnr^tive.     There  is  a  tolerably  correct  figure  of  Rinnics  in 

8  MS.  Dioscorides  which  was  executed  for  the  Empress  Juliana 

A.D.  505,  and  is  now  preserved  in  the  Imperial  Library  at 

istor  oil  plant  was  cultivated  by  An)ertns  Magnus,  Bishop  of 
in  the  middle  of  the  13th  century.^  It  was  well  known  as  a 
int  in  the  time  of  Turner  (1568).  who  mentions  the  oil  as 
Inum  vel  Hcininum^  Ci erarde  at  the  end  of  the  same  century, 
iar  with  it  under  the  name  of  Bicinus  or  Kik,  The  oil  he 
died  Oleum  cicinujfi  or  Oleum  de  Ckeru/t,  and  used  externally 
seases. 

this  period  the  oil  seems  to  have  fallen  into  complete  neglect, 
;  even  noticed  in  the  comprehensive  and  accurate  Phnrmacologia 
693).  In  the  time  of  Hill  (1751)  and  I^wis  (1761)  Palma 
eds  were  rarely  found  in  the  shops,  and  the  oil  from  them  was 
mown.' 

64,  Peter  Canvane,  a  physician  who  had  practised  many  years 
'^est  Indies,  published  a  "  Disiurtat'ion  on  the  Oleum  Palmce 
ivf  Oleum  Ricini ;  or  (as  if  is  comvionly  calCd)  Castor  Oil"^ 
■ecommending  its  use  as  a  gentle  purgative.  This  essay  which 
irough  two  editions  and  was  translated  into  French,  was 
by  several  others,*  thus  thoroughly  drawing  attention  to  the 
the  oil.  Acconlingly  we  find  that  the  seeds  of  liicinus  were 
to  the  I/)ndon  PharmacopaMa  of  1788.  and  directions  given 
ring  oil  from  them.  Woodville  in  his  Medienl  Rytany  (1790) 
the  oil  as  having  "lately  come  into  frequent  t^^." 
is  period  and  for  several  years  subsequently,  the  small  supplies  of 

and  oil  required  for  European  medicine,  were  obtained  from 

This  oil   was  gradually  displaced   in  the   market  by  that 

in  the  East  Indies :  the  rapidity  with  which  the  consumption 

,  may  be  inferred  from  the  following  figures,  representing  the 

the   Castor   Oil   shipped  to   Great   Britain  from  Bengal   in 
eral  years,  namely  1813-14,  £010;  1815-16,  £1269  ;  1819-20, 

ription — The  fruit  of  Hicinvs  is  a  tricoccous  capsule,  usually 

M'ith  weak  prickles,  containing  one  seed  in  each  of  its  three 

be  seeds  attain  a  length  of  ^^  to  ^*\,-.  and  a  maximum  breadth 

an  inch,  and  are  of  a  compressed  ellipsoid  fonn.     The  apex  of 


HtthiWhvs,  ed.  Jensen.  1S67.  347. 
•  II»'rh*il,  pt.  ii.  llrJ. 
ut  oftk*  Mat.  Mrd.,  Loml.  1751. 
S  Hiti,  of  Uif  Mat.  M'd.^   I,<>inl. 

fd  caMcT  in  conne<'tion  with  tlic 
oil  of  Ricinus,  has  oonie  to  \\n 
ira,  in  which  inlfind.  hy  Boiim 
lUke,  the  jtUnt  was  once  r:iIU>d 
4u».  Th«  true  A^nuM  <'H>tus 
iM«-aufiiJ  I^)  is  a  native  of  t)ie 
countries  and  not  of  the  Went 


ist  of  which  consult  Mernt  et  I>e 
de  MaL  Mid.,  ri.  (1S.')4)  95. 
nail  waa  the  traffic  in  Castor  Oil 


in  those  days,  mny  l»e  judjjed  from  the  fact 
tl'ftt  the  stock  in  1777,  of  a  Ix>ndon  whole- 
Siile  «lnigjo>*t  (.Iose|ih  (lumey  Reran,  pre- 
def*e«sor  of  AUon  and  Ilanhurvs)  was  2 
li<.ttlfji(l  little  t-.  18  to  20  ounces)  Talued 
at  M.  iH»r  l»otlle.  Tlie  accounts  of  the  same 
houxe  show  at  sUM^ktaking  in  17S2.  28 
Itottles  of  the  oil.  which  had  cost  lOs.  per 
lM)ttle.  In  17vn».  Jamaica  exiK>rted  2:^6 
Canks  of  Castor  Oil  and  \0  Cuskn  of  seeds 
(Kenny,  //wT.  of  Jamaica,  1S07.  2.35V 

"  H.  H.  Wilson,  JUnnr  of  the  JSjirmai 
Commerce  of  Jir,it/al  from  1S13  to  1828, 
CnlcutU  IS'SO.  tables  pp.  14-15.  (We  hare 
reduced  the  value  from  Sicca  rupeM  to 
sterling.) 
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the  seed  is  prolonged  into  a  short  beak,  on  tlie  inner  side  of  \ 
large  tumid  caruncle :  from  this  latter  proceeds  the  raphe  as 
lower  end  of  the  ventral  surface,  where  it  forks,  its  point  of  ( 
ance  through  the  testa  being  marked  by  a  minute  protuberanc< 
caruncle  is  broken  off,  a  blacki  scar  formed  of  two  little  de 
remains. 

The  shining  grey  epidermis  is  beautifully  marked  with 
bands  and  spots,  and  in  this  respect  exhibits  a  great  variety  ( 
and  markings.  It  cannot  be  rubbed  off,  but  may  after  mace 
peeled  off  in  leathery  strips.  The  black  testa,  grey  withi 
thicker  than  in  croton  seed,  but  is  much  more  brittle.  The 
nucleus  fills  the  testa  completely,  and  is  easily  separated,  stil 
by  the  soft  white  inner  membrane. 

The  kernel  in  respect  to  stnicture  and  situation  of  the  embr 
exactly  with  that  of  Croton  Tiglium  (p.  508),  excepting  that  t 
what  gaping  cotyledons  of  Ridniis  are  proportionately  broader, 
their  thick  midrib  provided  with  2  or  3  pairs  of  lateral  veins 
rancid,  the  kernel  has  a  bland  taste,  with  but  very  slight  acridil 

Microscopic  Structure— The  thin  epidermis  consists  of  pe 
or  hexagonal  porous  tabular  cells,  the  walls  of  which  are  penc 
certain  spots  by  brownish  colouring  matter,  whence  the 
markings  on  the  seed.  It  is  these  cells  only  that  become  b 
when  a  thin  tangential  slice  is  saturated  with  solution  of  ferric 
in  alcohol. 

Beneath  these  tabular  cells,  there  is  found  in  the  unripe  see 
of  encrusted  colourless  cells,  deposited  in  a  radial  direction  on  1 
In  the  mature  seed  this  layer  of  cells  is  not  perce])tib]e.  and 
ap[)ears  to  perish  as  the  seed  ripens.  The  testa  itself  is  bu 
cvlindrical,  densely  packed  cells,  .SOO  to  820  mkm.  long,  and 
nikm.  in  diameter.  The  kernel  shares  the  structure  of  that  of  C. 
but  is  devoid  of  crystals  of  oxalate  of  calcium.  If  the  ei 
of  Jlici/ius  is  moistened  with  dilute  sulj)]iuric  acid,  acicular  c: 
sulphate  of  calcium  separate  from  it  after  a  few  hours. 

When  thin  slices  of  the  kernel  are  examined  under  con 
tjlycerin,  no  dro])s  of  oil  are  visible,  notwithstandinj^  the  ahui 
this  latter  ;  and  it  becomes  conspicuous  only  by  addition  of  mr. 
Hence  it  is  ])ro])al)le  that  the  oil  exista  in  the  seed  «^^  a 
compound  with  its  albuminoid  contents.-  As  to  the  latter,  tli- 
form  in  the  albumen  of  Jiin'tuffi,  beautiful  octohedra  or  U- 
whicli  are  also  found  in  manv  other  seeds. 

Chemical  Constitution — The  most  important  constitnen 
seed  is  the  fixed  oil,  called  Ctts/or  Oil,  of  which  the  peehl 
afford  at  most,  half  of  their  weiijht. 

The  oil,  if  most  carefully  prepared  from  peeled  and  winnow 
by  pressure  without  heat,  has  l»ut  a  sli^rlitly  acrid  taste>  ami 
only  a  very  small  proportion  of  the  still  unknown  dra.^tic  const 

^  Oris,   Annnh's   drs   Scimcis  Xaf.,    B«»t.,  KnfstaUe    prdrinartig^r    JConJ^. 

XV.  (1861)  5-i>.  1859  61.  and  tjib.  2    tip.  U' ;' T^ 

•  Sachs  Lfhrhuch  dtr  Hotmiik,  1870.  5.3.  teink&rner   in    Pringslieinrs  Jt^" 

^  For  further  particulars,  .see  Trn'ul, /I ;; 7/.  mssensrhnjiiichr  BvtaaH\  viiL    • 

den  Sc.  Xai.,  Bot.,  .\.  (1858)  355  ;  Kadlkofer.  464. 
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5  seeds.  Hence,  the  seeds  themselves,  or  an  emulsion  prepared  with 
?m,  act  much  more  strongly  than  a  corresi>onding  quantity  of  oil. 
stor  oil,  extracted  by  absolute  alcohol  or  by  bisulphide  of  carbon, 
lewise  purges  much  more  vehemently  than  the  pressetl  oil. 

The  castor  oil  of  commerce  has  a  sp.  gr.  of  about  01ir»,  usually  a 
le  yellow  tint,  a  viscid  consistence,  and  a  very  slight  yet  nitlier 
iwlnsh  fxlour  and  taste.  Exposed  to  cold,  it  does  not  in  genend 
tirely  solidify  until  the  temperature  reaches  — I8''C.  In  thin  layers  it 
ies  up  to  varnish-like  film. 

Cajitor  oil  is  distinguished  by  its  power  of  mixing  in  all  projiortions 
th  glacial  acetic  acid  or  absolute  alcohol.  It  is  even  soluble  in  four 
rtfl  of  8])irit  of  wine  ('838)  at  15"*  C.and  mixes  witlicmt  turbidity  with 

equjil  weight  of  tlie  smne  solvent  at  2^  C.    The  commercial  varieties 

the  oil  however,  dilVer  considerably  in  these  as  well  as  in  some  other 
ipects. 

The  optical  properties  of  the  oil  demand  further  investigatif»n,as  \vt» 
▼e  found  that  some  samples  deviate  the  ray  of  polarized  light  to  the 
:ht  and  others  to  the  left. 

By  saponification,  castor  oil  yields  several  fatty  acids,  one  of  whirh 
pears  to  be  Palmitic  Acid,  Another  acid  (iHJCuliar  to  the  oil),  is 
einolcic  Acid,  C^^H^O* ;  it  is  solid  Inflow  0°  C\  does  not  solidily  in 
itact  with  the  air  by  absorj)tion  of  oxygen,  and  is  not  honioh»i:ous 
th  oleic  or  linoleic  acid,  neither  of  which  is  found  in  castor  oil.^ 
Btor  oil  is  nevertheless  thickened  if  0  ])arts  of  it  are  warmed  with 
Mtrt  of  starch  and  T)  of  nitric  acid  (sp.  gr.  I'^o),  Hinnfhndm  being 
18  formed.  From  this,  lUcimla'idic  Acid  may  easily  !«  obtjiined  in 
Iliant  cr\'.stals. 

As  to  the  albuminoid  matter  of  the  seed,  Fleur\'  (ISri.'))  ol»taiiK'il 
13  per  cent,  of  nitrogen  which  woidd  answer  to  alM)ut  20  jkt  cent,  of 
th  substances.  The  same  chtMnist  further  extnicted  4«)r>  per  4*ent.  of 
ed  oil,  2*2  of  sugar  and  mucilage,  besides  18  per  cent,  of  cellulose. 

According  to  IVnver,^  the  seeds  contain  a  protein  substance  and  a 
iy  resembling  amyg^lalin,  by  the  mutual  reaction  of  which  in  the 
saence  of  water,  there  is  produced  in  very  small  4[uantity,  a  feet  id 
jBonous  substance  which  stmngly  attacks  the  digestive  organs.  These 
tenients  require  investigation. 

Tiison  in  18r>4,  by  exhausting  castor  oil  seeds  with  boiling  water. 
aint^  from  them  an  alkaloid  which  he  named  liicininr.  He  states 
X  it  crjstallizes  in  rectangular  prisms  and  tables,  which  when  heated 
e,  and  ui>on  cooling  solidify  as  a  crj'stalline  mass ;  the  crystals  may 
tn  be  sublimed.  I>urnt  on  platinum  foil,  they  leave  no  residue. 
nnine  dissolves  readily  in  water  or  alcohol,  less  freely  in  ether  or 
i2ol.  Concentrated  sulphuric  acid  dissolves  it  without  coh^ration. 
th  mercuric  chloride,  it  combines  to  form  tufts  of  silky  crystals. 
able  in  water  or  alcohol.  Heated  with  i)ota6h,  it  evolves  ammonia 
dnine  is  said  to  have  but  little  taste,  and  not  to  be  the  pui-gativi* 
Dciple  of  the  seeds.  Werner  (18r>0)  on  repeating  Tuson's  proce-s  on 
lb.  of  Italian  castor  oil  seeds,  also  obtained  a  crop  of  crjstals,  which 
appearance  and  solubility  had  many  of  the  characters  a.scril»ed  t«» 
tninc,  but  differed  in  the  essential  jjoint  that  when  incinerati'd  they 

CmeMn,  Ch<»iUlnf,\\'V\.   \^i>u\Zl  111.  =  Ahi,  J-i  i:>.  •'  !'!•''■  ■  .  xxvi.  (1S54)  it'?. 
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left  a  residuum  of  maguesia.  When  heated  with  potash,  they  gaT( 
no  ammonia  ;  Werner  regarded  them  as  the  magnesium  salt  of  a 
acid.  Tuson  ^  repudiates  the  suspicion  that  ricinine  may  be  ideni 
with  Werner's  magnesium  compound.  E.  S.  Wayne  of  Cincinnati 
recently  (1874)  found  in  the  leaves  of  RicinuSy  a  substance  appare 
identical  with  Tuson*s  ricinine ;  but  he  considers  that  it  has  no  daii 
be  called  an  alkaloid. 

The  testa  of  castor  oil  seeds  afforded  us  lOT  per  cent,  of  ash, 
tenth  of  which  we  found  to  consist  of  silica.  The  ash  of  the  ke 
previously  dried  at  100"*  C,  amounts  to  only  3*5  per  cent. 

Production  and  Commerce— Castor  oil  is  most  extensively; 
duced  in  India,  where  two  varieties  of  the  seeds,  the  large  and  the  sn 
are  distinguished,  the  latter  being  considered  to  yield  the  better  prod 
In  manufacturing  the  oil,  the  seeds  are  gently  crushed  between  rol 
and  freed  by  hand  from  husks  and  unsound  grains.  At  Calcutta, 
parts  of  seed  yield  on  an  average  70  parts  of  cleaned  kernels,  whid 
the  hydraulic  press  afford  46  to  51  per  cent,  of  their  weight  of  oil; 
oil  is  afterwards  subjected  to  a  very  imperfect  process  of  purificatioi 
heating  it  with  water.- 

The  exports  of  castor  oil  from  Calcutta^  in  the  year  1870- 
amounted  to  654,917  gallons,  of  which  214,959  gallons  were  sbippe 
the  United  Kingdom,  The  total  imports  of  castor  oil  into  the  Ud 
Kingdom  *  in  the  year  1870,  were  returned  as  36,986  cwt.  (about  416 
gallons),  valued  at  £82,490.  Of  this  quantity,  British  India  (ch 
Bengal)  furnished  about  two-tliirds  ;  and  Italy  11,850  cwt.  (about  133 
gallons),  while  a  small  remainder  is  entered  as  from  *'  other  parts." 

Italia ii  Castor  Oil,  whicli  lias  of  late  risen  into  some  celeLrit 
pressed  from  tlie  seed  of  i)laiits  grown  chiefly  about  Verona  and  Ix-U 
in  the  nuith  of  Italy.  The  manufactory  of  Mr.  Bellino  ^'akTi  at 
latter  town  produced  in  the  year  1873,  lLM}0  (quintals  of  castor  oil,  eiu; 
from  Italian  seed.  Two  varieties  of  Jiici7Li(s  are  cultivated  iu  : 
localities,  tlie  black-seeded  Egyptian  and  the  red-seeded  American: 
latter  yields  the  larger  percentage,  but  the  oil  is  not  so  pale  iu  lO 
The  seeds  are  very  carefully  deprived  of  their  integuments,  ami  La 
been  crushed,  are  submitted  to  pressure  in  powerful  hydraulic  }  rv 
placed  ill  a  room  which  iu  winter  is  heated  to  about  21'  C.  The  ou; 
of  oil  is  further  promoted  by  plates  of  iron  warmed  tu  o2-:J8  C.  ' 
placed  between  the  press-bags.  The  peeled  seeds  yield  about  4. 
cent,  of  oil.-' 

All  the  castor  oil  pressed  in  Italy  is  not  pressed  from    It;diau 
V>y  an  ollieial  return*'  it  appears  that  in  the  years  1872-73,  tlicrt 
exported  from  Bombay  to  Genoa  lo'iO  cwt.  of  castor  oil  seeds  K-: 
24o2  gallons   of  castor  oil.     There   are  no  data  to  show  what  wa: 
ported  from  the  other  presidencies  of  India  in  that  year. 

Uses — Castor  oil  is  much  valued  as  a  mild  and  .safe  purgative:  v 

1  r/,, ,,,;,.// .V<' ''-v.  xxii.  (1>7U'' -j-il*.  ■*  Annual  Sf"f.„v  , it  vf  th-   7.■•^• 

2  Madr.i'i  K 'hihlt inn  of  JUur  Products,  .  fc.  flw  r.K.  j':>r  1870.— No  latt-r  n.-:iin.v 
of  Soufh'r.i  /,,.// f,_l(oports  l)y  the  Jll^c^,  ^  li.  Cfi-oves,  Pharm.  Jou.a.v^ 
Madras,  KS",«J.  -JS,  orj^^ 

■'  .titiunil  J'oh')!}-'  of  Ti'"'>.    fi,iJ  X'f.-</"-  '•  Adni"iJ    .Sfff.  hh.t.'    of    fh.-    T't-*-' 

fion  fur  t/'ir  B..,t.,aJ  I\\si-o  ,1'-./  /"-.//•  l^^U-71,        Xn ri-iatuoi  of  fJo    /'/v.v/(^";^•7  ..;" /.'■..>» 
Calcutta,  1371.  110.  1872' 73,  part  ii.  87.  8S.       '    ' 
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9  commoner  qualities  are  used  in  soap-making,  and  in  India  fur  burning 
lamps.  The  seeds  are  not  now  administered.  The  Avny*  of  the 
int  applied  in  decoction  to  the  breasts  of  women,  are  said  to  promote 
even  to  occasion  the  secretion  of  milk.  This  property  M-hicli  has  long 
en  known  to  the  inhabitants  of  the  Cape  Verd  Islands^  was  particu- 
rly  observed  by  Dr.  McWilliam  about  the  year  1850.  It  has  even 
«n  found  that  the  galactagogue  powers  of  the  plant  are  exerted  when 
e  leaves  are  administeretl  internally. 


KAMALA. 

Kaincla,  .Glandalw  lioUlfnr, 

Botanical  Origin — ^[al1otm  Philippincnsl.^  Miill.  Arg.  (Cruton 
kUtppiiuic  Lam.,  RuttUra  tindoria  Roxb.,  Erhinm  rhlllpjnnnx^is 
lillon),  a  large  shrub,  or  small  tree,  attaining  20  or  30  feet  in  height, 

\*erv  witle  distribution.  It  ^^rows  in  Abyssinia  and  S<mthern  Arabia, 
roughnut  the  Indian  peninsulas,  ascending  the  mountains  to  5(^00  feet 
ove  the  sea-level,  in  Ceylon,  the  Malay  Archipelago,  the  Thilippines, 
istem  China  and  in  North  Australia,  Queensland  and  Xew  South  Wales. 

Tlie  tricoccous  fruits  of  many  of  the  £uphorhi(rci(c  are  clothed  with 
ickles,  stellate  hairs,  or  easily  removed  glands.  This  is  esperially  the 
Be  in  the  several  sjwcies  of  ifalhUuSy  most  of  which  have  the  caj»sules 
rcred  with  stellate  hairs,  together  with  small  glands.  In  that 
adcr  notice,  the  capsule  is  closely  beset  with  niby-like  ghmds  which, 
icn  removed  by  brushing  and  nibbing,  constitute  the  i>owilcr  known 

the  lk?ngali  name  of  Kamala.  These  glands  are  not  mnlinetl 
the  capsule,  but  are  scattered  over  other  jjarts  of  the  phuit.  i-specially 
iong  the  dense  tomentum  with  which  the  under  side  of  the  leaf 
covereiL 

History — This  drug  is  mentioned  by  some  of  tin*  Arabian  pliysicians- 
€arly  as  the  10th  centur}',  under  the  name  of  KmihU  or  \Vtfr^.  Ibn 
fcurdiidbah,  an  Arab  geographer,  living  a.i».  StiO— 8So,  stal*-^  tliut  from 
men  come  strijied  silks,  ambergri.**.  irnrs,  and  gum.-*  It  is  ilescribt»d 
1)6  a  reddish  yellow  powder  like  santl,  wliich  falN  on  the  gr«>und  in 
ft  valleys  of  Yemen,  and  is  a  good  remedy  for  tapowt)rm  and  cutaneous 
leases.  <  >ne  writer  comjjares  it  to  )>owdered  satfi-on ;  another  speaks 
two  kimls, — an  Abyssinian  which  is  Itlnck  (or  violet\  and  an  In<lian 
icli  is  rf»L  Abul-Abba>^  el-Xebjiti,  wlio  was  a  native  of  Spain,  remarks 
kt  tlie  drug  is  known  in  tlie  Hejaz  and  brought  from  Yemen,  but  that 
«  unknown  in  Andahisia  and  does  not  gri>w  there. 

In  modem  times,  we  lind  Niebuhr*  si>eaks  of  the  sanu*  substance 

'*  HGA-i*)  stating  it  to  h}.  a  dye-stuif.  of  which  ([uantities  are  onveyeil 
Ku  Mokha  to  Oman.     The  drug  must  have  been  long  known  in  India. 

it  has  several  Sanskrit  names:  one  of  the^^e  is  Knpiid,  which  as  well 
the  Telugu  Kapilit-pudi,  is  sometimes  used  by  Europeans,  though  not 

FrKfi^r,  Vo^ta'H'  to  Ihr  Smith  Snt^  I..»nii.  '  t.Hint'.'iUiv  Ilin  Rivlar,— .s»i'S«»iitheimcr's 

^.  I*.   13.— tu'ruer  in  his  HrHul  (I.'.'Jh)  trniL-^lation.  i'i.  (lS4-2)'aj'J.  r.^.'-. 

^  toe  plant  mn  opposite  churactcr,  for  th*'  •*  Ihii  Kh"r.li«r:'t  li.  Arr-- «''•■  r-**'  <  »/«'>.< 

Ia»d  Iv«vet,  days  Li»,  **»wagftln'  brostc."  ^-n'. ■/»<»•' s,  imiL  pir  ILirl-ur  tl«*  Mevuard. — 

^ppet  •WtfUinge  wyth  to  muche  plenty  of  Joum,  Asititniio,  v.  (I^tM!  '2\*!k 

bft.  *  Df.^crijftion  tU  rAntbic,  1774.  133. 

L   L   'J 
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so  frequently  as  the  word  Kamala  or  Kamela,  which  belongs  to  the 
Hindustani,  Bengali  and  Guzratti  languages. 

It  does  not  appear  that  as  a  drug  the  glandular  powder  of  MaMu, 
or  as  it  is  more  conveniently  called,  Kamala,  attracted  any  paiticnlir 
notice  in  Europe  until  a  very  recent  period,  though  it  is  named  ly 
Ainslie,  Eoxburgh,  Eoyle  and  Buchanan,  the  last  of  whom  gives  aa 
interesting  accoimt  of  its  collection  and  uses.^    In  1852,  specimens  of  ft 
as  found  in  the  bazaar  of  Aden  under  the  old  Arabic  name  of  Wm, 
were  sent  to  one  of  us  by  Port-Surgeon  Vaughan,  with  information  is  to 
its  properties  as  a  dye  for  a  silk  and  as  a  remedy  in  cutaneous  disem^ 
But  the  real  introduction  of  the  drug  as  a  useful  medicine  is  dne  to 
Mackinnon,  surgeon  in  the  Bengal  Medical  Establishment,  who  admini^ 
tered  it  successfully  in  numerous  cases  of   tapeworm.    Andeiwnof 
Calcutta,  G.  A.  Gordon,  and  Corbyn  in  India,  and  Leared  in  Loodo; 
confirmed  the  observations  of  Mackinnon,  and  fully  established  theW 
that  kamala  is  an  efficient  tsenifuge.^    It  was  introduced  into  tk 
British  Pharmacopoeia  in  1864. 

Production — Kamala  is  one  of  the  minor  products  of  the  Gowa- 
ment  forests  in  the  Madras  Presidency,  but  is  also  collected  in  naff 
other  parts  of  India.  The  following  particulars  have  been  commnniciW 
to  us  by  a  correspondent  *  in  the  North-west  Provinces : — 

"...  Enormous  quantities  of  Rottlera  iinctoria  are  found  gw»* 
ing  at  tlie  foot  of  these  hills,  and  every  season  numbers  of  peofk 
chiefly  women  and  children,  are  engaged  in  collecting  the  powder  fc 
exportation  to  the  plains.  They  gather  the  berries  in  large  quantitti 
and  throw  them  into  a  great  basket  in  which  they  roll  them  ah«t 
rubbing  them  with  their  hands  so  as  to  divest  them  of  the  pjvik 
which  falls  lhroui:j;h  the  basket  as  throucjh  a  sieve,  and  is  received  \*i^ 
on  a  cloth  spread  for  the  purpose.  This  powder  forms  the  Kanma  d 
commerce,  and  is  in  great  repute  as  an  anthelmintic,  but  is  most  a- 
tensivcly  used  as  a  dye.  Tlie  adulterations  are  chiefly  the  pivderei 
loaves,  and  the  iruit-stalks  with  a  little  earthy  matter,  but  the  prcenti? 
is  not  large.  Tlie  operations  of  picking  the  fruit  and  rubbiog  (*&  *^ 
powder  commence  here  in  the  beginning  of  March  and  last  abou*. » 
month.     .     .     ." 

The  powder  is  collected  in  a  similar  manner  in  Southern  Aralj* 
whence  it  is  shipped  to  the  l*ersian  ( lulf  and  Bomliay.  It  is  also  br.»idt 
under  the  name  of  Wars,  from  Hurrur,  a  town  in  Eastern  Africa,  vbi 
is  a  great  trading  station  between  tlie  (4alla  countries  and  Bert>era.^ 

Description — Kamala  is  a  fine,  granular,  mobile  }X)wder,  coiL-i5nia 
of  transparent,  crimson  granules,  the  bright  colour  of  which  is  m'>"dr 
somewhat  deadened  by  the  admixture  of  grey  stellate  hairs,  ninca 
fragments  of  leaves  and  similar  foreign  matter.  It  is  nearly  destitut'.'^ 
taste  and  smell,  but  an  alcoholic  solution  poured  into  water  emi'i* 
melon-like  odour.  Kamala  is  scarcely  acted  on  by  water,  even  j*.  * 
boiling  heat;  on  the  other  hand,  alcohol,  ether,  chloroform  or  hcud 
extract  IVom  it  a  splendid  red  resin.     Neither  sulphuric  nor  nitric  acil 

1  Jounir,/  through  Mifsorr,  Canara^  itc,  ^  F.  K.  (J.  Matthews,  Es.i. .  of  Xib'     '^ 

J.oinl.  1807,  i.  IQ^.  211,  ii.  :343.  •"'  Burton,   Ji>Hru.    of   A',    '/avtt.  >•  .<• 

^  rhnrm.  Journ.  xii.  (1853)  :3St5.  5S9.  xxv.  (1855)  14t>. 
^  JOid.  xvii.  (Ii558)  40S. 
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upon  it  in  the  cold,  nor  does  oil  of  turpentine  become  coloured  by 
nless  warmed.  It  floats  on  water,  but  sinks  in  oil  of  turpentine. 
m  sprinkled  over  a  flame,  it  ignites  after  the  manner  of  lycopodium. 
ted  alone,  it  emits  a  slight  aromatic  odour ;  if  pure,  it  leaves  after 
leration,  about  1-37  per  cent,  of  a  grey  ash. 

Microscopic  Structure — Tlie  granules  of  kamala  are  irregular 
trical  glands,  50  to  60  mkm.  in  diameter ;  they  have  a  wavy  surface, 
somewhat  flattened  or  depressed  on  one  side,  and  enclose  within  their 
lato  yellowish  membranq,  a  structureless  yellow  mass  in  which  are 
edded  numerous,  simple,  club-shaped  cells  containiug  a  homogeneous, 
sparent,  red  substance.  These  cells  are  grouped  in  a  radiate  manner 
md  the  centre  of  the  flattened  side,  so  that  on  the  side  next  the 
ir>'er,  10  to  30  of  them  may  easily  be  counted,  while  the  entire  gland 
'  contain  40  to  GO.  In  a  few  cases,  a  very  short  stalk-cell  is  also  seen 
be  centre  of  the  base. 

NNTien  the  glands  are  exhausted  by  alcohol  and  potash,  and  broken 
)re8sure  between  flat  pieces  of  glass,  they  separate  into  individual 
\  which  swell  up  slightly,  while  the  membranous  envelope  is  com- 
ely detached,  and  appears  as  a  simple  coherent  film.  After  this 
tment  the  cells,  hut  not  their  membranous  envelope,  aa^uire  by 
onged  contact  with  strong  sulphuric  acid  and  iodine  water,  a  more 
ess  brown  or  blue  colour :  the  walls  of  the  cells  alon(»  coirespoiid 
efore  to  cellulose.  Vogl  (18G4)  supposes  that  a  cell  of  the  epidermis 
lie  fruit  first  developes  a  young  cellule,  which  by  partition  is  resolved 
the  stalk-cell  and  the  true  mother-cell  of  the  small  clavate  resiii- 
iles.  At  first,  the  contents  of  the  latter  do  not  differ  from  the  mass 
rhich  they  are  imbedded,  and  i)erhaps  pass  gradually  into  resin  V»y 
miorphosis  of  the  cellular  substance. 

Fhe  glands  of  kamala  are  always  accompanied  by  colourless  or 
rnish,  thick-walled,  st<'llate  hairs,  two  or  three  times  as  long  as  the 
ds,  often  containing  nir,  which  do  not  exhibit  any  peculiarity  of 
I  but  resemble  the  hairs  of  other  plants,  as  Vcrhascum  or  Althcra, 

Chemical  Composition — Kanmla  has  been  analysed  by  Anderson 
rlasgow  (1855)  and  by  Ia»u1h^  (1800).  From  the  lalwurs  of  these 
aists,  it  appears  that  the  powder  yields  to  alcohol  or  ether  nearly  80 
:ent.  of  resin.  We  iind  it  to  be  soluble  also  in  glacial  acetic  acid  or 
isulphide  of  carl^on,  not  in  petroleum  ether.  By  treatment  of  the 
I  extracted  by  ether  with  cold  alcohol,  l^eube  resolved  it  into  two 
le  reddish  yellow  resins,  of  which  the  one  termed  rtsin  a.  is  mon» 
y  soluble  and  fuses  at  80°  C,  and  the  other  called  rrsin  fj.  dissolves 
readily  and  fuses  at  1*J1'  C.  r>oth  dissolve  in  alkaline  solutions  and 
be  precipitated  by  acids  without  apparent  change.  I^eube  assigns 
esin  a.  the  composition  C^^H•()^  and  to  llesin  yS.  (;»*HH)»'\ 
Inderson  found  that  a  conceutmted  ethereal  solution  of  kamala 
red  to  stand  for  a  few  days,  solidified  into  a  mass  of  granular  cr}stals, 
ih  by  repeated  solution  and  crystallization  in  ether,  were  obtained  in 
ite  of  purity.  This  substance,  named  by  Anderson  Ixotthrin,  forms 
ite,  platy,  yellow  crystals  of  a  fine  satiny  lustre,  readily  soluble  in 
r,  sparingly  in  cold  alcohol,  more  so  in  hot,  and  insoluble  in  water, 
mean  of  four  analyses  gave  the  composition  of  rottlerin  as  C^HH)*. 
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No  definite  compound  of  the  substance  with  a  metallic  oxide  ( 
obtained. 

We  have  been  able  to  confirm  the  foregoing  observations  i 
that  we  have  once  obtained  an  abundance  of  minute  acicular  ciyi 
allowing  an  ethereal  solution  of  kamala  to  evaporate  spontaneou 
syrupy  state.  But  the  purification  of  these  crystals  which  was  ati 
by  our  friend  Mr.  T.  B.  Groves,^  was  imsuccessful,  for  when  fre« 
the  protecting  mother-liquor,  they  underwent  a  change  and  s 
an  amorphous  form.  "With  many  samples  of  kamala  we  find 
crystals  whatever  can  be  obtained  by  evaporation  of  an  ethereal  s( 
such  was  also  the  experience  of  Leube,  who  was  led  from  it  to  c\ 
the  existence  of  rottlerin.  Kamala  contains  traces  of  citric  and 
acids,  gum,  and  volatile  oil,  besides  about  3  per  cent,  of  hygi 
water. 

Uses — The  drug  is  administered  for  the  expulsion  of  tapewc 
has  also  been  used  as  an  external  application  in  herpes  cirdnnat 
India  it  is  employed  for  dyeing  silk  a  rich  orange-brown. 

Adulteration — Kamala  is  very  liable  to  adulteration  with 
substances,  even  to  the  extent  of  60  per  cent.  This  contaminatio 
easily  be  known  by  the  grittiness  of  the  drug,  and  by  a  portion  of  it  s 
when  it  is  stirred  up  with  water,  but  in  the  most  decisive  mm 
incineration.  Sometimes  kamala  contains  an  undue  proportion  of  1 
vegetable  matter,  as  remains  of  the  capsules,  leaves,  &c.,  which  can 
be  separated  by  a  lawn  sieve. 

Substitute — A  very  remarkable  form  of  kamala  was  imported 
years  ago  from  Aden  by  Messrs.  Allen  and  Hauburys,  dniirgi 
London."  It  arrived  neatly  ])acked  in  oblong,  white  cidico  Uil^s  ^'i 
sizes,  each  inscribed  with  Arabic  characters,  indicating  with  tiiti^: 
the  vendor  or  collector,  the  net  weight,  which  was  either  lOU,  .■)'.', 
Turkish  ounces. 

Tlie  drug  was  in  coarser  particles  than  ordinary  kamala.  mI  :i 
purple  and  liad  a  distinct  odour  resembling  that  which  is  prodiicfi 
a  tincture  of  common  kamala  is  poured  into  water.  It  had  I 'to: 
fully  collected  and  was  free  from  earthy  admixture,  yet  ir  Kf* 
incineration  12  per  cent,  of  ash.  Under  the  microsco]x\  it  pn. 
still  greater  dillerences,  the  grains  being  cylindrical  or  subcoiiio.! 
to  2W  nikni.  long,  by  7U  to  100  nikni.  l)road,  with  oUoinj  R>in 
arranged  per])endicuhirly  in  tliitie  or  four  storeys ;  mixed  v:: 
grains  were  a  few  long,  simple  hairs.  Another  fact  of  some  intti 
that  at  a  temperature  of  93'  to  100'  C,  this  kamala  become^ 
black,  wliile  common  kamala  undergoes  no  change  of  colour. 

No  information  as  to  the  place  of  production  of  this  drug  co 
obtained,  nor  more  tlian  two  supphes,  in  all  136  lb.  There  can  Ik 
doubt  that  it  is  derived  from  a  species  of  Mallotits,  but  wlietlior  1 
Arabian  or  African,  is  a  point  on  which  tliere  is  no  evidence.  Tt 
the  kindness  of  Mr.  Binnendyk  of  the  Botanical  Garden  at  Buit4 
in  Java,  we  have  been  enabled  to  examine  the  fruits  of  nnn 
species    of   Mallotas   {Rottlera),  and    tliose   of    Calodcpas,  Maj^i^ 

^    Vutrbook-  of  Phannaajy  1872.  599.  one  of  ns  in  PhaTm,  JonrtL  ii.  tl^a 

*  It  has  been  particularly  described   by       with  wood-cots. 
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Icradenia  ;  but  not  one  of  them  bears  glands  resembling  those  under 
tice  We  have  also  examined  the  specimens  of  liottUra  in  the  Kew 
rbarium,  and  consulted  Dr.  Muller  of  Geneva,  author  of  the  memoir 
EuphoTbiac€€r  in  the  Pi'odromm  of  De  Candolle,  but  without  dis- 
irering  any  clue  to  the  name  of  the  plant  supplying  the  dnig  under 
tice. 


PIPERACE/E. 

FRUCTUS  PIPERIS  NIGRI. 
ipcr   nig  mm  ;  Black   Pepper;    F.  Poivre  noir ;    (J.  Srhrarzer  Pfeffer, 

Botanical  Origin. — Piper  nigrum  L — Tlie  j>epper  plant  is  a 
srennial  climbing  shnib,  with  jointed  stems  branching  dichotomously, 
id  broadly  ovate,  5-  to  7-nerved,  sUilkeil  leave**.  Tlie  slender  flower- 
Hkes  are  opposite  the  leaves,  stalked  and  from  3  to  C  inches  long ;  and 
le  fruits  are  sessile  and  fleshy. 

Pijyfrnignim  is  indigenous  to  the  forests  of  Travancore  and  Malal)ar, 
Tience  it  has  been  introduced  into  Sumatra,  .lava,  Piomeo,  the  Malay 
<eninsula,  Siam,  the  Philippines  and  the  West  Indies. 

History. — Pepper^  is  one  of  the  spices  earliest  used  by  mankind, 
ad  although  now  a  commodity  of  but  small  imi>ortanc(»  in  eoniparison 
ith  sugar,  coffee  and  cotton,  it  was  for  many  ages  the  stajile  article 
r  trade  between  Europe  anil  India. 

In  the  4tli  centur}'  n.c,  Theophrastus  noticed  the  existence  of  two 
bids  of  pepper  (ireTrepi,),  probably  the  Biffck  Pepper  anil  Lioi;/  Pepper 
r  modem  times.  Dioscorides  stated  pepper  to  Ik?  a  j>roduction  of 
adia,  and  was  acquainted  with  While  Pepper  (XevKov  Tretrepi,.  Pliny  s 
formation  on  the  same  subject  is  curious  ;  he  tells  us  that  in  his  time 
pound  of  long  pepper  was  worth  15.  of  white  7,  and  of  black  {wpper 
^  denarii ;  and  expresses  his  astonishment  that  mankind  slmuld  so 
ighly  esteem  pepper,  which  has  neither  a  sweet  taste  nor  attractive 
ppearance,  or  any  desirable  quality  l>esiiles  a  certain  pungency. 

In  the  Periplus  of  the   Er\'threan  Sea,  written  alxmt  ^v.!*.  ()4.  it  is 

■•ted  that  pepper   is   exported    from    Barake,    the  s^iipping   place   of 

dkanda,  in  which   region,  and  then*  only,  it   grt)ws   in   great  quan- 

ty.    Tliese  have  Ikk^u   identilieil  with  places    on   the  Malabar  Cuost 

etween  Mangalore  and  Calicut.-' 

Long  f»epper  and  I»lack  pepper  are  among  the  Indian  spices  on 
'hich  the  Pomans  levied  duty  at  Alexandria  about  .\.i».  170.' 

Cosmas  Indicopleustes,*  a  merchant  and  in  later  life  a  monk,  who 
lote  alxiut  A.i».  540,  ap}»ears  to  have  visited  the  Malabar  Coast,  or  at 
B  events  had  some  information  about  the  pei)per  plant  fnun  an  eve- 
itness.     It  is  he  who  furnishes  the  first  particulars  about  it.  stating 

^  Th»  mrd  pepner,  which  with  nlight  t»-  •  Vincent,   Cnrnmertf  and  Savigation    ef 

ttiona  hjMp«jMe<l  into  almost  nil  lanpiRgcs,       tJu  Ancifnts,  ii.  (I $07)  45S 


from   the  Sanskrit  name    for   loinj  *  Vincent,  op.    cit.  ii.   (1807)  751  ;   abo 

mtr,  pippali^  the  chance  of  the  /  into  r  Meyer,  Ge^kidiU  dtr  Botan\k\  ii.  OS66)  167. 

iHiflMen  Blade  l^  the  Penrians,  in  whose  «  Migne,  I^atrolpgke  Owmu,  tehea  Gmca, 

-"^  • the  /  Is  wanting.  buuviii.  (1««0)  443.  44«. 
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that  it  is  a  climbing  plant,  sticking  close  to  high  trees  like  a  vine, 
native  country  he  calls  Male}    The  Arabian  authoi-s  of  the  middle  a 
as  Ibn  Khurdadbah  {circa  a.d.  869-885),  Edrisi  in  the  middle  of 
12th,  and  Ibn   Batuta  in   the  14th  century,  furnished  nearly  m 

accounts. 

Among  Europeans  who  described  the  pepper  plant  with  some  ex 
ness,  one  of  the  first  was  Benjamin  of  Tudela,  who  visited  the  Mai 
Coast  in  A.D.  1166.  Another  was  the  Catalan  friar,  Jordanus,*  a] 
1330  ;  he  described  the  plant  as  something  like  ivy,  climbing  trees 
forming  fruit,  like  that  of  the  wild  vine.  "  This  fruit,"  he  says,  "i 
first  green,  then  when  it  comes  to  maturity,  black."  Nearly  the  s 
statements  are  repeated  by  Nicolo  Conti,  a  Venetian,  who  at  the  be 
ning  of  the  15th  century,  spent  twenty-five  years  in  the  East. 
obseiTed  the  plant  in  Sumatra,  and  also  described  it  as  resembhiig  i\ 

In  Europe,  pepper  during  the  middle  ages  was  the  most  estee 
and  important  of  all  spices,  and  the  very  symbol  of  the  spice  trad 
which  Genoa,  Venice  and  the  commercial  cities  of  Central  Europe  y 
indebted  for  a  large  part  of  their  wealth ;  and  its  importance  as  a  m 
of  promoting  commercial  activity  during  the  middle  ages,  and  the  ci 
zing  intercourse  of  nation  with  nation,  can  scarcely  be  overrated 

Tribute  was  levied  in  pepper,*  and  donations  were  made  of 
spice,  which  was  often  used  as  a  medium  of  exchange  when  money 
scarce.  During  the  siege  of  Home  by  Alaric,  king  of  the  Goths, 
408,  the  ransom  demanded  from  the  city,  included  among  other  thi 
5000  pounds  of  gold,  30,000  pounds  of  silver,  and  3000  pound: 
pc2>per:"  Facts  of  this  nature,  of  which  a  great  number  might 
enumerated,  sufficiently  illustrate  the  part  played  by  this  spiiN 
mediii^val  times. 

Tlie  general  prevalence  during  the  middle  ages  of  pqyjKr-rcn^-^,  ^ 
consisted  in  an  obligatiou  imposed  upon  a  tenant  to  sui)])ly  his 
with  a  certain  quantity  of  pepper,  generally  a  pound,  at  stated  ti 
shows  how  acceptable  was  this  favourite  condiment,  and  how  'jrea* 
desire  of  the  wealthier  classes  to  secure  a  supply  of  it  when  the  m^ 
was  not  always  certain.^ 

The  earliest  reference  to  a  trade  in  pepper  in  England  that  wo 
met  with,  is  in  the  Statutes  of  Ethelred,  a.d.  978-1010,"  where 
enacted  that  the  Easterlings  coming  with  their    ships  to    r>ilHn.'' 
should  pay  at  Christmas  and  Easter  for  the  privilege  of    tradiiu^ 
London,   a   small  tribute  of  cloth,  five  pairs  of  gloves,    tcji  j>oini-' 
pepper,  and  two  barrels  of  vinegar.** 

Tlie  merchants  who  trafficked  in  spices  were  called    Pip»rar.\. 


'  l»ar  (as  in  ^lala/^rtr)  merely  signifies  in 
Arabic,  axtst. 

'_Mirahilla  dcscn'pfa  bv  Friar  Jordanus, 
translated  by  Col.  Yule.  ^London,  Hakluyt 
Society,  1863.  27. 

•*  "  riperis  arbor  persimilis  est  cderw, 
grana  ejus  viridia  ad  fonnani  grani  juniperi, 
qua;  niodioo  ciuere  aapersa  ton-entur  ad 
.soleni." — Kunstmann,  Ken/t.'m'ss  Indlcis  im 
u:v.  Jahrhundcrty  Miinchen  (1863)  40. 

^  For  some  examples  of  this,  see  Ilistoire 
df  la  vie  jn-ivtc  dcs  Frang-  is,  par  Le  Grand 
d'Aussy,  uouvelle  M.,  ii.  (1815^  182. 


^  Zosimus,  Uis/nria  (Lips.  l7Si'  l:' 
41. 

^  'Rogarsj  u4f7nn(ltnre  and  Prk'>  ; 
land,   i.   (1866)   626.     The  term  y  *v 
rrntj  which  has  survivid  to  our  ticit.v 
only  signifies  a  nominal  payment. 

"  Ancirni  IjOm-r  mul  Institutes  •■'  F-7 
published  by  the  Keoord  C'oinii;ivi.i 
(1840)  301. 

^  A  striking  contra.«t  to  the  anuoanv 
in  a  commercial  paper,  27  Feb.  1^^4. 
tlie  stock  of  pepper  in  the  public  wirfh^ 
of  London  the  previous  week  wm  (WS5 1 
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ish  PeppcrcrSt  in  French  Poivricrs  or  Pehricra,  As  a  fraternity  or 
,  they  are  mentioned  as  existing  in  London  in  the  reign  of  Henry 
\.D.  1154-1189).  They  were  subsequently  incorporated  as  the 
ers*  Company,  and  had  the  oversight  and  control  of  the  trade  in 
B,  drugs,  dye-stuffs,  and  even  metals.* 

he  price  of  pepper  during  the  middle  ages  was  always  exorbitantly 

for  the  rulers  of  Egypt  extorted  a  large  revenue  from  all  those  who 

engaged  in  the  trade  in  it  and  other  spices.-    Thus  in  England 

Jen  A.I).  1263  and  1390,  it  averaged  Is.  per  !h.,  equivalent  to  about 

f  our  present  money.     It  was  however,  about  2«.  per  lb.  (=  IG5.) 

?ei)   1350  and  \?M)?     In  1370,  we  find  pepper  in  France  valued 

<?  »>  doniers  per  ft).  (=  fr.  21.  c.  30): — in   1542  at  a  price  equal  to 

per  It).* 

be  high  cost  of  this  important  condiment  contributed  to  incite  the 
iguese  to  seek  for  a  sea-passage  to  India.  It  was  some  time  after 
iscovery  of  this  passage  (a.d.  1498)  that  the  price  of  pepper  first 
ienced  a  considerable  fall ;  while  about  the  same  i)eriod,  the 
ation  of  the  plant  was  extended  to  the  western  islands  of  the 
f  Archipelago.  The  trade  in  pepper  continued  to  be  a  monopoly  of 
rown  of  Portugal  as  late  as  the  18tli  centur}'. 
le  Venetians  used  every  effort  to  retain  the  valued  traffic  in  their 
lands,  but  in  vain ;  and  it  was  a  fact  of  general  interest  when  on 
Ist  of  January  1522,  a  Tortuguese  ship  brought  for  the  first  time 
)ice8  of  India  direct  to  the  city  of  Antwerp.  Strange  to  say,  they 
received  with  great  mistrust ! 

jpper  was  heavily  taxed  in  England.  In  1G23,  the  imi>osts  levied 
amounted  to  55.  per  It). ;  and  even  down  to  1823,  it  was  subject  to 
Y  of  2*.  Grf.  per  lb. 

roduction — In  the  south-west  of  India,  the  plant,  or  Pepper 
83  it  is  called,  grows  on  the  sides  of  the  narrow  valleys  where 
)il  is  rich  and  moist,  producing  lofty  trees  by  which  a  constant, 
ruble  coolness,  is  maintained.  In  such  places,  the  pepper- vine  runs 
the  ground  and  propagates  itself  by  striking  out  roots  into  the  soiL 
natives  tie  up  the  end  of  the  vines  lying  on  the  ground  to  the 
ft  tree,  on  the  bark  of  which  the  stems  put  out  roots  so  far  as  they 
been  tied,  the  shoots  above  that  hanging  down.  The  plant  is 
le  of  growing  to  a  height  of  20  or  30  feet,  but  for  the  sake  of 
iiience  it  is  usually  kept  low,  and  is  oflen  trained  on  j)oles.     In 

where  no  vines  occur  naturally,  the  plant  is  propagJited  by  planting 
lear  the  roots  of  the  trees  on  which  it  is  to  climb. 
le  pepper  plants  if  grown  on  a  rich  soil,  begin  to  bear  even  in  the 
ear.  and  continue  to  increase  in  productiveness  till  about  the  fifth, 

they  yield  8  to  10  lb.  of  berries  ]>er  plant,  which  is  about  the 
;e  produce  up  to  the  age  of  15  to  20  years  ;  after  this  they  begin 
line. 

hen  one  or  two  berries  at  the  base  of  the  spike  begin  to  turn  riKl. 
tide  spike  is  pinched  off.    Next  day  the  berries  are  rubbed  off  with 

rbrrt,  Ui»U  of  the  ttccht  ijreat  Livrry  •  Uogers,  op.  cit.  i.  eJ41. 

tk$o?  lAmdon,  Lond.  1834.  3«>3,  310.  *  Le))er,  Apiiririati<m  dr  hi  f**rtun'  priHe 

nudy   Nouveau    Journal  asiatiqu(,       au  moytn-^gir,  ed.  2,  PnrU  1847.  1^5.  3u^. 
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the  hands  and  picked  clean ;  then  dried  for  three  days  on  matS; 
smooth  hard  ground,  or  in  bamboo  baskets  near  a  gentle  fire. 

In  Malabar,  the  pepper-vine  flowers  in  May  and  June,  and  ihc 
become  fit  for  gathering  at  the  commencement  of  the  foUowiog  y 

Description — The  small,  round,  berry-like  fruits  grow  son 
loosely  to  the  number  of  20  to  30,  on  a  common  pendulous  fruil 
They  are  at  first  green,  then  become  red,  and  if  allowed  to  ripen,  j 
but  they  are  gathered  before  complete  maturity,  and  by  diying : 
state  turn  blackish  grey  or  brown.  If  left  until  quite  ripe,  tii€ 
some  of  their  pungency  and  gradually  fall  off. 

The  berries  after  drying  are  spherical,  about  \  inch  in  fia 
wrinkled  on  the  surface,  indistinctly  pointed  below  by  the  rem 
the  very  short  pedicel,  and  crowned  still  more  indistinctly  by  th< 
4:-lobed  stigma.  The  thin  pericarp  tightly  encloses  a  single  s© 
embryo  of  which  in  consequence  of  premature  gathering  is  undevi 
and  merely  replaced  by  a  cavity  situated  below  the  apex.  Th 
itself  contains  within  the  thin  red-brown  testa,  a  shining  albumei 
and  homy  without,  and  mealy  within.  The  pungent  taste  and  p 
smell  of  pepper  are  famDiar  to  all. 

Microscopic  Structure — The  transverse  section  of  a  gn 
black  pepper  exhibits  a  soft  yellowish  epidermis,  covering  the 
pericarp.  This  is  formed  of  a  closely-packed,  yellow  layer  of 
mostly  radially-arranged,  thick-walled  cells,  each  containing  in  it« 
cavity  a  mass  of  dark-brown  resin.  The  middle  layer  of  the  p 
consists  of  soft,  tangentially-extended  parenchyme,  contain! 
abundance  of  extremely  small  starch  i:^anules  and  drops  of  oil 
shrinking  of  this  loose  middle  laver  is  the  chief  cause  of  tl.t 
wrinlvles  on  the  surface  of  the  berry.  The  next  inner  lavti 
pericarp  exhibits  towards  its  circumference,  tangentially-arrange 
parenchyme,  the  cells  of  which  possess  either  spiral  striation  vr 
libres,  but  towards  the  interior,  loose  parenchyme  free  from  5tai 
containing  very  large  oil-cells. 

The  testa  is  formed  in  the  tirst  place  of  a  row  of  small  veli-r'^ 
walled  cells.  Xext  to  them  follows  the  true  testa,  as  a  Jeii>- 
brown  layer  of  lignified  cells,  the  individual  outlines  of  wl.: 
undistincruishable. 

The  albumen  of  the  seed  consists  of  angular,  radiallv-ur 
large-celled  parenchyme.  Most  of  its  cells  are  colourless  an^i 
with  starch  ;  others  contain  a  soft  yellow  amorphous  mass.  I 
slices  are  kept  under  glycerin  for  some  time,  these  masses  art' 
transformed  into  needle-shaped  crystals  of  piperin. 

Chemical  Composition — Pepper  contains  resin  and  esst-r." 
to  the  former  of  which  its  sharp  pungent  taste  is  due.  The  essti 
has  more  of  the  smell  than  of  the  taste  of  pepper.-  The  dni^ 
from  I'G  to  2*2  per  cent,  of  this  volatile  oil,  winch  agrees  wiiL 

^  For  a  full  nrtoiiut  of  tlic  cultivation  of  oJorem  spirans,  saporis  panim  a 'Hn 

jK;]tpcr,  .st'c  l'»u«;lianaii,  ,/"«/•/<' ///■/•-'///  Motfrtts  Mahh.   vii.    *J4. — The  uil  was  ho^ 

throwjk  Jft/sorCy    Canara    and  Malahor^   ii.  tained  about  a  centurv  before  itw 

(1807)  -155-520  ;  iii.  158.  Porta  of  Naples  {Mama  SaL  hh.  z 

'  As  noticed  by  Kheede  in  1688—*'.  .   .  185). 
olcuni  ex  pipere  destillatum  levem  piperis 
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rpcntine  in  coinpositiou  as  well  as  hi  spcciiic  ^^vity  and  boiling  point, 
e  find  it,  iu  a  column  50  mui.  long,  to  deviate  the  ray  of  i>olamed  light 
-4  to  the  left 

The  must  intercstiu;;  constituent  of  iH^ppcT,  PijhTin,  wliich  |K»pjK5r 
elds  to  the  extent  of  2  to  .>  per  cent.,  agrees  in  composition  with  the 
rmnla  C^*II^XHJ*^,  and  is  therefore  isomeric  with  morphine.  Tiperin 
la  no  action  on  litmus  ])aper ;  it  is  not  capable  of  combining  directly 
ith  an  acid,  yet  unites  with  hydrochloric  acid  in  tlie  ]»resence  of  mer- 
jic  and  other  metallic  chlorides,  forming  ciystallizable  compoun<ls.    It 

in<ioluble  in  water;  when  perfectly  pure,  its  crj'stals  are  devoid  of 
lour,  taste  and  smell.  Its  alcoholic  solution  is  without  action  on 
larizetl  light.  rijMirin  mav  be  resolved,  as  found  liv  Anderson  in 
SO,  into  Pi^Kric  Avid,  C:»-^P"(>^  and  PijKrlfNn,  C''IP»N.  The  latter 
a  liquid  colourless  alkaloid,  boiling  at  llM)  C\,  having  the  odour  of 
pper  and  ammonia,  and  directly  yielding  crystalli/able  salts. 

Besides  these  constituents,  i>epj)er  also  contains  some  fatty  oil  in  the 
ssocarp.  Of  inorganic  mutter,  it  yields  upon  incineratii.»n  aViout  5 
r  cent. 

Commerce — The  import  of  pop)»er  into  the  United  King<loni  during 
72.  wa>  l'7.r>7t*»,71n  lt».  value«l  at  £7."i:;.l»70.  Of  this  quantity,  the 
raits  Settlements  supplied  2r»,0U(»,()O0  lt».,  and  British  India  2:H;.Ou01b. 
E»r/.  r*pjHr  is  imported  into  the  c<»lony  of  Singapore  (the  chief  |K)rt 

the  Straits  Settlements;  from  IJliio,  the  Malayan  Teninsula  ami 
Kiang  : — White  Pepper  almost  exclu^^ively  from  Ilhio.^ 

The  oxports  f>f  pepper  from  the  I  niteil  Kingdom  in  1S72,  ainounteil 

17.'*<'M,»J2n  lb.,  the  lar^'est  (luantiiv  being  taken  bv  (Jemiany 
aH..'741t).)  Then  follows  Italy  i:2,2SS,047  !»».:  ;  and  Ihisiia.  Ib^lland 
i  Spain,  each  of  which  took  more  tlian  a  million  i»ounds.- 

Tlie  varieties  of  pepper  quot<'d  in  ]»riee-currents  are  M'tla^»ar,  Ahpp*, 
i  C*»:f'nt,  Pttinnfj,  iSinijnpnr*\  Siam. 

Uses — IVpi>er  is  not  of  mueli  importanre  as  a  me«lieine,  and  is  rarely 
»ver  pre^cril>ed, except  indirectly  as  an  ingredient  of  some  preparation. 

Adulteration — Whole  pepper  i-;  not.  we  believe,  liable  in  Euiojm-  tti 
alteration  ;  ^  but  the  case  is  widely  ditferent  as  regards  the  pulveri/rd 
ce.  Xotwith>tanding  tin*  enormous  )»enalty  of  jC1<hi.  to  which  the 
niifacturer,  possessor,  «»r  seller  of  adulterated  pepper  is  liable.*  and  the 
r  c'»st  of  the  article,  ground  i»epper  has  hitherto  been  fnMjuently 
ihi-^iicated  by  the  addition  of  the  -taivlies  of  cereals  and  potatoes,  ot 
D,  inustan.1  husks,  linseed  and  (Mpsimni.  Tlie  admixture  of  tln-se 
stances  may  for  the  most  part  be  readily  detected  alter  some  practice. 
the  microscope.* 

White    Pepper. 

Tlii-*  tV»rm  of  the  spice  is  ]»repareil  fr<»m  black  pej^per  by  nMuovin;: 
dark  uuter  layer  of  pericarp,  and  therel»y  dei»riving  it  of  a  pi»iti««n 
la  pungency. 

p/rt*'  iJv'l:  "/  tht  Strai/jt  S*Uittih  nts  f«»r  fi»r  .!«liilt«  ruling  M.K'k  J"  I'l"  ^  '"  *■''■  '"'i^**'* 

l«;l/iiJirs. 
'gnH*ui/  Sfttf^ni'Ht  «/  t.':^   Tra.lf  ,/  thf  «  \\y  tli«'  .''.9  <;...ri;"  III.  ■  .  .'  !  ^  -■-  il"*li»K 
frr  1^7'i.  5y.  125.  "  roiisult,  1I.i>m11.  /■  -''  i"'  ..*  J/K/Vm- 
tcrordinj?  to  Mooileeii  Slipriff  (^V/»/'/.  r.  •*'wii.*,     I.oiiij.    !««.';,*•.     4'J :     Kvaiis     I*harm. 
m,  i*/  Jmiio,  131)  tli»»  iHrrrii's  of  A'/m/*.  N»  J  •nn.  i.  <1  ?♦•<•»  ♦•'•J. 
Bonn,  nrv  Miid  to  be  •onurtimcii  u>eU 


524  PIPERACSJS, 

Buchanan,  referring  to  Travancore,  remarks  that  white  pepp 
made  by  allowing  the  berries  to  ripen ;  the  bunches  are  then  gatl 
and  having  been  kept  for  three  days  in  the  house,  are  washed  and  hi 
in  a  basket  with  the  hand  till  all  the  stalks  and  pulp  are  remove! 

The  finest  white  pepper  is  obtained  from  Tellicherry,  on  the  Ml 
Coast,  but  only  in  small  quantity.  The  more  important  places  f 
preparation  are  the  Straits  Settlements,  whence  2  to  2|  millic 
pounds  are  annually  exported.  Most  of  the  spice  finds  its  way  to  ( 
where  it  is  highly  esteemed.  In  Europe,  pepper  in  its  natural  si 
with  good  reason  preferred. 

The  grains  of  white  pepper  are  of  leather  larger  size  than  th 
black,  and  of  a  warm  greyish  tint.  They  are  nearly  spherical  or  i 
flattened.  At  the  base,  the  skin  of  the  fruit  is  thickened  into  a 
prominence,  whence  about  12  light  stripes  run  meridian-like  towait 
depressed  summit.  If  the  skin  is  scraped  off,  the  dark-brown  \k 
seen  enclosing  the  hard  translucent  albumen.  In  anatomical  stni 
as  well  as  in  taste  and  smell,  white  pepper  agrees  w-ith  black,  wh 
fact  it  represents  in  a  rather  more  fully-grown  state. 


FRUCTUS  PIPERIS  LONGI. 

Piper  longum ;  Long  Pepper  ;  F.  Poivre  long  ;  G.  Langer  Pftfi 

Botanical  Origin — Piper  officinarum  C.  DC.  (Chavica '  ojffWi 
Miq.),  a  dioecious  shrubby  plant,  with  ovate-oblong  acuminate  1 
attenuated  at  the  base,  and  having  pinnate  nerves.  It  is  a  native 
Indian  Archipelago,  as  Java,  Sumatra,  Celebes  and  Timor.  Loner  \ 
is  the  fruit-spike,  collected  and  dried  sliortly  before  it  reaches  iii;i: 

Piper  loiujum  L.  {Chavica  Rajhurghii  Miq.),  a  slirub  indigen- 
Malabar,  Ceylon,  Eastern  Bei^i^^al,  Timor  and  the  Pliilippines.  aUo 
long  pepper,  for  the  sake  of  which  it  is  cultivated  along  the  eavei 
western  coasts  of  India.  It  may  be  distinguished  from  the  pr 
species,  by  its  5-nerved  leaves,  cordate  at  the  base.- 

History — A  drug  termed  Yleirepi  fiaKpov,  Piper  longum,  w.. 
to  the  ancient  ( rreeks  and  Iionians,  and  may  have  been  the  same 
Loiuf  Pepper  of  modern  times. 

In  the  Latin  verses  bearing  the  name  of  ^Vfacer  Floridus,^  wliic 
probably  written  in  the  10th  century,  mention  is  made  of  PJack. 
and  I^ng  Pepper.  The  last-named  spice,  or  Macropipcr,  is  iiai: 
Simon  of  Genoa,"*  who  was  physician  to  Pope  Nicolas  IV.  and  o: 
to  Poniface  Ylll.  (a.d.  128S-l:')03),  and  travelled  in  the  East  fortl> 
of  plants.  Saladinus  ^  in  the  middle  of  the  ir)th  eentur}'  enumonU' 
pepper  among  the  drugs  necessary  to  be  kept  by  apothecaries,  anil 
had  a  place  in  the  pharmacopoeias  to  the  present  time. 


•ir. 


1 
>  1 


Production — In  I'cngal,  the  plants  are  cultivated  by  suckc 
require  to  be  grown  on  a  rich,  high  and  dry  soil  ;  they 'should 

^  The /^'cnus  CJmciat  srpanitod  from /Vy«  ,•  -  For  gocni  fi«:jun^s  of  th<'  twoy! 

liy  Mi<|iicl,  has  been  re-united  to  it  V>y  l'a>iinii-       Jlayne's  Arzn'U'f,''irdrJ,s.\  xiv,  til'- 
de   Caiidolle  (/Vor/.   xvi.   s.    1).     'J'he    hitter  ^' Choulaiit,    Maccr    Fhitotu^  •'■ 

genus  is  now  cuniposcd  of  not  fewer  than       IlcrlMirum,  Lipsiiv,  1S32.  114. 
020  species!  •*  Clavis  Satiatioais,  VeneL  1510. 

5  See  p.  388,  note  8. 
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ut  five  feet  asunder.  An  Englisli  acre  will  yield  in  the  first  year 
Qt  three  maunds  (1  maund  =  80  ft).)  of  the  pepper,  in  the  second 
»lve,  and  in  the  third  eighteen ;  after  which  as  the  plant  becomes 
I  and  less  productive,  the  roots  are  grubbed  up,  dried,  and  sold  as 
rft-niti/,  of  which  there  is  a  large  consumption  in  India  as  a  medicine. 
\  pepper  is  gathered  in  the  month  of  January,  when  full  grown,  and 
osed  to  the  sun  until  perfectly  dry.  After  the  fruit  has  been  col- 
«d,  the  stem  and  branches  die  down  to  the  gi-ound.* 

Description — Long  pepper  consists  of  a  multitude  of  minute  baccate 
its,  closely  packed  around  a  common  axis,  tin*  whole  forming  a  sjuke 
IJ  inch  long  and  J  of  an  inch  thick.  This  spike  is  supported  on 
alk  J  an  inch  long ;  it  is  roundtMl  above  and  Ik^Iow,  and  tapers  slightly 
fgitls  it«  upper  end.  Tlie  fruits  are  ovoid,  |V  of  an  inch  long,  crowned 
h  a  nipple-like  point  (the  remains  of  the  stigma),  and  arranged 
lally  with  a  small  peltate  bract  beneath  each.  A  transverse  section 
i  spike  exhibits  8  to  10  separate  fruits,  disposed  radially  with  their 
rower  ends  pointed  towards  the  axis.  Beneath  the  pericarj),  the  thin 
wn  testa  encloses  a  colourless  albumen,  of  which  the  obtuser  end  is 
upied  by  the  small  embryo. 

The  long  ]>epper  of  the  shops  is  gn^yish-white,  and  apjKiars  as  if  it 
I  been  rolled  in  some  earthy  powder.  "When  witslied,  the  spikes 
uire  their  proper  colour, — a  deep  reddish-brown.  The  drug  has  a 
ning  aromatic  taste,  and  an  agreeable  but  not  powerful  odour. 
Tlie  foregoing  description  applies  to  the  long  pepper  of  English 
inierce,  which  is  now  obtained  chiefly  from  Java  (see  next  l)age), 
ere  /^  officinarnm  is  the  common  speci(\s.  In  fact  the  fruits  of  this 
ier,  as  presented  to  us  by  Mr.  lUnnendyk,  of  the  r>otanieal  CJarden, 
rtenzorg,  near  Batavia,  offer  no  characters  by  which  we  can  distin- 
■h  them  from  the  article  found  in  the  I»nd<m  shops.  Those  of 
Btile  L.  var.  7.  dcnsum  are  extremely  similar,  but  we  do  not  know 
t  they  are  collected  for  use. 

Microscopic  Structure — The  structure  of  the  individual  fruits 
unbles  that  of  black  pepper,  exhibiting  however  some  characteristic 
ierences.  The  epicarp  has  on  the  outside,  tangentiidly-extended, 
•k-walled,  narrow  cells,  containing  gum ;  the  middle  layer  consists  of 
Ier,  thin-walled,  obviously  porous  })arenchyme  containing  starch  and 
ps  of  oil.  In  the  outer  and  middle  layers  of  tlie  fruit,  numerous 
[e  thick- wtdled  cells  are  scattered,  as  in  the  external  pericarp  of  PqKr 
rum  ;  in  long  pepper  however,  they  do  not  form  a  closed  cia*le.  The 
er  pericarp  is  formed  of  a  row  of  large,  cubic  or  elongated,  radially- 
mged  cells,  filled  with  volatile  oil.  A  row  of  smaller  tangentially- 
Bndetl  cells  separates  these  oil-cells  from  the  compact  brown-re<l  testa. 
ich  consists  of  lignified  cells  like  the  inner  layer  of  the  testa  of  black 
per,  but  without  the  thick-walhnl  cells  peculiar  to  the  latter.  The 
BiDeu  of  long  pepper  is  distinguished  fi-om  that  of  black  pepper  by  the 
ence  of  volatile  oil. 

Chemical  Constituents — The  constituents  of  long  iK'pper  appear 
be  the  same  as  those  of  black  {Hipper.  We  are  not  aware  of  any 
mt  analysis,  or  whether  the  projKDrtions  of  pijKTin  and  of  volatile  oil 

»  Koxburgh,  Flora  ladica,  i.  (1832)  155. ' 


The  resin  and  ^ 
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(      It  -Long  ^pper  ia  at  pieaent  exported  from  Sinji 

it       it      nn  clueny  from  Java,  and  to  a  mucli  anuUet  b 

n  lio.     J    i  <     ntity  exported  from  Singapore  in  IK7I,  uncn 

5  owt,  mly  447  cwt.   'ere  ahipped  to  tin-  Unitoi  Kit; 

I  Of;  I     t  chiefly  lo  Britifih  India.'     I'hav  a  ■ 

Bi         I        port  ot  1     I  pepper  from  Calcntta. 

I         -Lonff  T      -  used  as  a  mediciiip.  I)lack  ]< 

I  I  in       lew     reparations  in  which  it  wa?  foe 

1,  I      ic      e     'iojed  as  a      .ce  and  in  veteriiiar>'  ucdtciDi*. 

J  to     ot }       •         im,  called  in  ^anskiit  Pipp^ 

I  1  J      I    i(U),  is  a  fevouritti  remedy  e 

ma  a      K  k>  the  rei    uis  and  Arabs. 

CUBEBA. 

Fhvetus  vel Baeca-vel  Piper  Cvht^' ;  CubOt;  F.  C^iUto;  Q.Od 

Botanical  Origin — Piper  C  m  Linn.  £  (Ouieba  ofieimaHi 
a  climbmg,  woody,  dicecioos  shruo,  i  idigenoas  to  Java,  SouUwm  I 
and  Sumatra. 

History — Cnbebs  appear  to  a  been  introduced  into  media 
the  Arabian  physicians  of  the  n  i  9  ages,  who  describe  then  as  1 
the  form,  colour,  and  properties  of  pepper.  Masndi'  in  tlu 
century  stated  them  to  be  a  production  of  Java.  Edrisi*  the  geogr 
in  A.D.  1153,  enumerated  them  among  the  imports  of  Aden. 

Among  European  writers,  Constautinus  Africanus  of  Salem 
acquainted  with  this  drag  as  early  as  the  11th  century  ;  and  i 
Ix^duuing  of  the  13th,  its  virtues  were  noticed  in  the  writings  ■ 
Abbess  Hildegnrd  in  Germany,  and  even  in  those  of  Henrik  Harpe 
in  Denmark.^ 

Cubebs  are  mentioned  as  a  production  of  Jaya.'{"ffra7U  isif  iff  J" 
by  Marco  Polo  ;  and  by  Odoric,  an  Italian  friar,  who  visited  the 
about  forty  years  later.  In  the  13th  century,  the  drag  was  an 
of  European  trade.  Duty  was  levied  upon  them  as  Ci3>ehai  «V(r-* 
Barcelona  in  1271."  They  are  mentioned  about  this  period  ass 
the  fairs  of  Champagne  in  France,  the  price  being  4  sous  per  lb." 
were  also  sold  in  England :  in  accounts  under  date  1284,  th^ 
enumerated  with  almonds,  saffron,  raisins,  white  pepper,  grii 
paradise],  mace,  galangal  and  gingerbread,  and  entered  as  costi 
per  lb.  In  1285— 2s.  Gd.  to  3s.  per  ft. ;  while  in  1307,  1  lb.  pun 
tor  the  King's  Wardrobe  cost  Ss." 

From  the  journal  of  expenses  of  John,  king  of  France,  '^l 
England   during  13."i»-60,  it  is  evident  that  cubebs  were  in  fp 

'  Blvc  Book  .if  the  Slmils  fkllki.ienis  for  '  Iloarquelot,   Btudea    ntr   la  l' 

1371.  Cliampagnr,    Miin^ira  etc.  di  Flu 

'  Cubtba  from  tho  Arabic  Kabdbah.  (1385)  288. 

■'  L(s  Prairiei  iVor,  i.  341.  '  Eogora,  ffUl.  of  AgrickUan  «■ 

*  Oiaijrapkie,  traii  pur  JanlMrt,  i.  Bl.  83.  in  Engbind,  L  827-8,  iL  5*4.— To  { 

"  Heyer,  OtachiiAtc  der  £olanit.  Hi.  537.  idea  of  tho  relatiTe  tbIim  of  CM) 

"  Capmany,  Hemorioitobrc  la  Maiinn,  ck.  tlitii  and  now,  multiply  thi  taelm 

de  Barcelona,  i.  H.  by  S. 
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ipicc    Among  those  who  could  command  such  luxuries,  they 

m  in  powder  with  meat,  or  they  were  candied  whole.    A 

pontage  granted  in  1305  1)y  Edward  I.,  to  aid  in  repairing  and 

I  the  Bridge  of  London,  and  authorizing  toll  on  various  articles, 
among  groceries  and  spices,  cxCbeh^  as  liable  to  impost^  Cubebs 
ioned  in  the  Cmfectbnch  of  Hans  Folcz  of  Nuremberg,  dating 
J0.2 

not  however  be  said  that  cu1>ebs  were  a  common  spice,  at  all 
le  with  pepper  or  ginj^er,  or  even  in  such  frequent  use  as  grains 
se  or  galangiiL  Garcia  d'Orta  (15()*5)  8];)eak8  of  them  as  but 
sed  in  Europe ;  yet  they  are  named  by  Saladinus  us  necessary 
pt  in  every  (qjotJuru.^  In  a  list  of  drugs  to  be  sold  in  the 
ies*  shops  of  the  city  of  I'lni,  a.d.  151X1,  cubebs  are  mentioned 
s  otrprsiorum  rcl  cuhchirinn,  the  price  for  half  an  ounce  being 

8  kr('HZt'r.%  the  same  as  that  of  opium,  best  manna,  and  amber, 
ck  and  white  i)epper  are  priced  at  2  knuzcm* 
l>ecific  action  of  cubebs  on  the  urino-genital  organs  has  Ijeen 
ily  in  very  recent  times.     Writers  on  materia  medica  even  at 
encement  of  the  present  century,  mention  the  dnig  simply  as 

i<"  stimulant  resem]>ling  pepi)er,  but  inferior  to  that  spice  and 
ployed,^ — in  fact  it  had  so  far  fallen  into  disuse  tliat  it  was 
om  the  Ix)ndon  Pliarmacopceia  of  1800.  According  to  Crawfurd, 
ation  into  Euroi)e,  wliich  had  long  ])ecn  discontinued,  recom- 

II  1S15,  in  conseciuenrc  of  its  medicinal  virtues  having  been 
1  the  knowledge  of  tlie  English  medical  ofticers  serving  in  Java, 
iindu  servants.® 

station  and  Production" — (.'ubebs  are  cultivated  in  small 
hmtations  and  also  in  coffee  plantations,  in  the  district  of 
^  in  the  south  of  Java.  The  fruits  are  bouj'ht  l»v  Chinese  who 
m  to  Batavia.  They  are  likewise  produceil  in  Eastern  Java 
.  Bantam  in  the  north-west ;  and  extensively  in  the  Lamix)ng 
n  Sumatra.  There  has  of  late  been  a  large  distribution  of 
ong  the  European  coflee  planter^. 

jltivation  of  cubebs  is  earsy.  In  the  coftee  estates  certain  trees 
red  for  shade:  against  these,  rijnr  Cnhha  is  planted,  and 
to  a  height  of  18  to  2t)  feet,  forms  a  large  bush. 

ription — The   cubebs    of    commerce  consist  of   the  drj'  glo- 

s,  gathered  when  full  grown,  but  before  they  have  arrive<l  at 

The  fruit  is  about  !  of  an  inch  in  diameter,  when  ver\'  vounjr 

it  subseciuently  elevated  on  a  straight  thin  btalk,  a  little  longer 


iij*r  Scnccorii,  L<»n'l.  1771,  i. 
anslatioii  inuy  b**  louml  in   the 

t,    Mti'Ki'   Fl*>t'i'fi'^   •tc,    Lips. 

iinm    arowatariorutu,    Buituu., 

I,  Jjfifrwjt  Zfi'  dfuhlrh*'  n  r 
1925.  124. 

i:'AU»  Kili/ifufrtjh  X- »'-  jK'.yiiti- 
,  l*«oi,  rijMr  Cff'hi  i-.  v.-ry 
iIk-iI,  I'Ut  n^ith  no  uUusii*n  t<>  it 
DT  HpeoiAi  medicinal  i»n)iM>rti<>s. 
iditioB  of  the  nme  work  (ISU) 


it  wui  altoi^f'thtT  omittitl.  St'e  also  Murray'H 
Stfsinn  of  Mat.  M>d.  and  Phin»i.   i.  (1510) 

"  Jf't'tioiuinj  of  thf  Indian  Islmtds,  1850. 
117.  Mr.  <  'niwfurJ  hiinaolf  coinmuuicatiMl 
to  the  Kdinhitfih  Medical  and  Sur-ri^'U 
Jt'urnaf  of  1^1S  (xiv.  IV1\  a  ]»a]H.T  making 
known  tl»«'  "wviuil.ilul  Murt'>fl"  with  whirh 
cubfliH  hifl  In  I'll  ii!!K.'«l  in  ;;i)norrli«fa. 

'  Wo  an-  in(l<ht«>d  fur  j««nie  i^irticular^ 
unilfrthi>hfail  to  mv  fiit  n<l  Mr.  ItnmiUtivk, 
nf  the  Itiiiten/<«r;;  li'tanicil  (.lauleii  near 
liiilavia.— D.  II. 
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oiilml  siikstance,  crystallizing  in  small  needles  or  scales,  of  a 
re,  nearly  insoluble  in  cold  but  sli^^btly  soluble  iu  hot  water. 
!S  freely  in  boiling  alcohol,  but  is  mostly  de{M)sited  upon 
t  requires  30  parts  of  cold  ether  for  solution.  Bernatzik 
om  cubebs  0*40  per  cent,  of  cubebin,*  Schmidt  25  {)er  cent* 
Is  which  are  deposited  in  an  alcoholic  or  ethereal  extract  of 
Qsist  of  cubebin  in  an  impure  state.  Cubebin  is  devoid  of 
kable  therai>eutic  action ;    its  composition  answers  to  the 

lin  extracted  from  cubebs  consists  of  an  indifferent  portion, 
.'r  cent.,  and  of  Cubebic  Acid,  amounting  to  about  1  per  cent, 
r.  Itoth  are  amorphous,  and  so  according  to  Schmidt,  are  the 
bebic  acid.  Bernatzik  liowever,  found  some  of  them,  as  that 
to  be  crystallizable.  Schulze  (1873)  prepared  cubebic  acid 
crystallized  sodium-salt,  but  was  unable  to  get  it  other  than 
.  The  resins,  the  indifferent  as  well  as  the  acid,  possess  the 
:  properties  of  the  drug. 

t  further  pointed  out  the  presence  in  cubebs,  of  gum  (S  per 
r  oil,  and  malates  of  magnesium  and  calcium. 

crcc — Cubebs  were  imported  into  Singapore  in  1872  to  the 
\062  cwt,  of  which  amount  2348  cwt  were  entered  as  from 
is  India.  The  drug  was  re-shipped  during  the  same  year  to 
t  of  2766  cwt.,  the  quantity  exported  to  the  United  Kingdom 
)  cwt.,  to  the  United  States  of  America  1244  cwt.,  and  to 
dia  104  cwt.'  In  the  previous  year,  a  larger  quantity  was 
India  than  to  Great  Britain. 

-Cubebs  are  much  employed  in  the  treatment  of  gonorrha»a. 
is  usually  administered  in  powder;  less  frequently  in  the 
hereal  or  alcoholic  extract,  or  essential  oil 
zik  and  Schmidt,  whose  chemical  and  therapeutical  experi- 
e  thrown  much  light  on  the  subject,  have  shown  that  the 
cul>ebs  being  dependent  on  the  indifferent  resin  and  cubebic 
trations  which  contain  the  utmost  amount  of  these  Inxlies  and 
her  constituents  of  the  dnig,  are  to  be  preferred.  They  would 
essential  oil,  as  they  find  its  administration  devoid  of  thera- 

L'tS. 

eparations  which  consequently  are  to  be  recommended,  are  the 
prived  of  their  essential  oil  and  constituents  soluble  in  water. 
Iried  and  ]>owdered ;  an  alcoholic  extract  prepared  from  the 
le  purified  resibs. 

eration — Cu)>ebs  are  not  much  subject  to  adulteration,  thougli 

means  rare  that  the  imjwrted  drug  contains  an  undue  pro- 

the  inert  stalks  (rachis)*  that  require  to  be  pickinl  out  l)efi»n» 

9  are  ground.     Dealers  judge  of  cubebs  by  the  oiliness  and 

iracteristic  smell  of  the  berries  when  crushed.     Tliose  whicli 

c,    in    f^HMaH*8  Jahreghen'rht  »  SiraiU  Stttlewunts  Hhu  litntk  ftrr  ^72. 

fKhriUt  in  tier  Fhirmncif,  xiv.       294.  388. — There  are  no  wtiitiMit-!*  for  show- 
ing   the   Uttal  imjMn-t    of    culii'h!!  into   th« 
«ntl  Huiivniunn,  JaMrrtftrrieki,       Uniteil  Kinphmi. 

*  Tliey  yiolUwl  to  Schniiilt  1  '7  i»tT  ant  of 
oil  and  3  ]M*r  rent,  of  nntiiu 

M    M 
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HERBA  MATICO. 

Maiieo, 

mical  Ori^n — ri})fr  avf/vsti/olvtm  Ruiz  ot  I^avon  {Artanthe 
Miq.)  a  shrub  jrrowing  in  the  moist  woods  of  iJolivia,  Teni, 
ew  Granada  and  Venezuela,  also  cultivated  in  some  localities, 
ly  different,  somewhat  stouter  form  of  the  plant  with  leaves 
ches  long  (var.  a.  cordulatvvi  Cas.  DC),  occurs  in  the  Hrazilian 
3  of  Bahia,  Minas  (ieraes  and  Cear&,  as  well  as  in  Peni  and  the 
parts  of  South  America. 

cry — Tlie  styptic  properties  of  this  plant  are  said  to  have  been 
}d  by  a  Spanish  soldier  named  Xlatico,^  who  having  applied 
:he  leaves  to  his  wounds,  observed  that  the  bleeding  was  thereby 
;  hence  the  plant  came  to  be  called  Ytrha  or  ]\ilo  del  Holdado 
\  herb  or  tree).  Tlie  story  is  not  very  probable,  but  it  is  current 
parts  of  South  America,  and  its  allusion  is  not  confined  to  the 
aer  notice. 

ia?mostatic  powers  of  matico,  which  are  not  noticed  in  the  works 
uid  Pavon,  were  first  recognized  in  Europe  by  Jeffreys,-  a  j)hysi- 
Liverpool,  in  1839,  but  they  had  already  attracted  attention  in 
merica  as  early  as  1827. 

:ription — Matico,  as  it  arrives  in  commerce,  consists  of  a  corn- 
coherent,  brittle  mass  of  leaves  and  stems,  of  a  light  green  hue 
.sant  herby  odour.  More  closely  examined,  it  is  seen  to  be  made 
»inted  stems  bearing  lanceolate,  acuminate  leaves,  cordate  and 
at  the  base,  and  having  verj'  short  stalks.  Thti  leaves  are  rather 
ith  their  whole  upper  surface  traversed  by  a  system  of  minute 
ns,  which  divide  it  into  squares  and  give  it  a  tessellated  apjwar- 
)n  the  under  side,  these  squares  form  a  corresponding  series  of 
»ns  which  are  clothed  with  shaggy  hairs.  The  leaves  attain  a 
r  al»out  C  inches  by  1 J  inches  broad.  The  flower  and  fruit  sj)ikes 
^  often  4  to  5  inches  long,  are  slender  and  cylindrical  with  the 
r  fruits  densely  packed.  The  leaves  of  matico  have  a  bitterish 
ta.ste. 

nical  Composition — The  leaves  yiehl   a   small   amount  of 

oil,  which  we  fiml  slightly  ^  dextrogyre ;  a  large  prop)rtion  of 

5  at  180'  to  200°  C,  the  remainder  i>ecomint:  thicki.sh.     Iloth 

are  lighter  than  water;   but  another  s|>ecimen  of  the  oil  of 

rhich  we  had  kept  for  some  years,  sinks  in  water.     We  have 

that  in  winter  the  oil  de)>asits  remarkable  crystals  of  a  cam- 

»re  than  half  an  inch  in  len^^th,  fusibh»  at  lO.T  (\ 

L*o  further  affords,  according  to^Iarcotte  (18r»4  .*a  <  n-stallizable 

ned  Arianthic  Acid,  besides  some  tannin.     The  latter  is  made 

>y  the  dark  brown  colour  which  the  infusion  assunu»s(m  atldition 

chloride.     The  leaves  likewise  contain  resin,  but  as  shown  by 

I8r»8,  neither  piperin.  cubebin.  nor  any  analogous  ])rin<iplf  such 

-called  Maticin  formerly  su)>poscd  to  exist  in  them. 

i«  ih**  iliminutirv  of  }fiitro,  the  '  Dfviatiiip  only  "7   in  .i  lulurnii  .'•<*•  mm. 

Jlattktw,  loiiK 

^  on.  the  fffiracif  of  Mat  if  n  a.n  a  *  ♦JuilMnirt      (it      riiuj-  hmO.      //;*/      Jfs 

mMrim0fni,  Srd  eiL,  IahhI  1845.        />rryM/.«.  ii.  (18(!1))  'J7>. 

.M    M   2 
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weed  that  was  brought  from  Virginia  and  grew  with  Mr.  John 
cant  at  South  Laniljeth,  anno  1G32."  It  was  very  briefly  noticed 
nuti  in  his  Canadensium  riantancm  HiMoria  (10:^5),  and  in  a 
more  intelligent  manner  by  Parkinsuu  in  1G40.  These  authors, 
1  as  Dale  (IG1)3)  and  Geoffrey  (1741),  extol  the  virtues  of  the 
3  a  remedy  for  the  bite  of  the  rattlesnake,  or  of  a  rabid  dog. 
tary  was  introduced  into  the  London  Pharmacoiueia  in  1G50. 

scription — The  snake-root  of  commerce  includes  the  rhizome, 
is  knotty,  contorted,  scarcely  1  inch  in  length  by  |  of  an  inch  in 
iiss,  bearing  on  its  upper  side  the  short  bases  of  the  stems  of 
IS  yeara,  and  throwing  off  from  the  under,  numerous,  slender, 
,  branching  roots,  2  to  4  inches  long.  The  rhizome  is  often  still 
»d  to  ])ortions  of  the  weak,  herbaceous  stem,  which  sometimes 
the  fruit, — more  mrely  flowers  and  leaves.  The  drug  has  a  dull 
hue,  an  aromatic  odour  resembling  valerian  but  less  unpleasjint, 
)itterish  aromatic  taste,  calling  to  mind  camphor,  valerian  and 
tine. 

croscopic  Structure — In  the  rhizome,  the  outer  layer  of  the 
)nsists  of  a  single  row  of  cuboid  cells  ;  the  middle  cortical  portion 
iltaum)  of  about  six  layers  of  larger  cells.  In  the  liber,  which  is 
ij>  of  numerous  layers  of  smaller  cells,  those  belonging  to  the 
ary  rays  arc  nearly  cuboid  with  distinctly  porous  walls,  those  of 
^r  bundles  being  smaller  and  arranged  in  a  somewhat  crescent- 
manner,  (troups  of  short,  reticulated  or  punctuat<d  ve.s.*5cl.s 
te  in  the  woody  rays  with  long,  porous,  ligneous  cells,  those  close 
[>ith  having  thick  walls.  The  largest  cells  of  all  are  those  composing 
:h;  the  latter,  seen  in  transverse  section,  occupies  imt  the  very 
of  the  rootstock,  but  is  found  nearer  to  its  upper  side.  The 
>  exhibit  a  central  fibro-vascular  bundle,  surrounded  by  a  nucleus 
In  the  meso))hlccum  both  of  the  rootstock  and  the  rootlets, 
ccur  a  few  cells  containing  a  yellow  essential  oil.  The  other  cells 
led  with  starch. 

emical  Composition — Essential  oil  exists  in  the  drug  to  tho 
of  about  I  i>er  cent. ;  and  resin  in  nearly  the  same  proportion, 
ter  cortical  layer,  as  well  as  the  ijone  of  the  nucleus-sheath,  con- 
little  tannin,  and  a  watery  infusion  of  the  drug  is  coloured  greenish 
:hloride  of  iron.  Neutral  acetate  of  lead  precipitates  some  muci- 
well  as  the  bitter  principle  (the  so-ca\ledAristolochin  of  Chevallier?; 
latter  may  also  be  obtained  by  means  of  timnic  aci<L  It  is  an 
ous,  bitter  substiince,  which  deserves  further  investigation.  l\y 
dine  solution  of  tartrate  of  copper  the  presence  in  serpentary 
T  is  made  evident. 

Timerce — Virginian  snake-root  is  imported  from  New  York  and 
in  bales,  casks  or  bags. 

es — Tlie  drug  is  emph)yed  in  the  form  of  an  infusion  or  tinctun* 
imulating  tonic  and  diaphoretic;  it  is  more  often  i»n»scribi*d  in 
ation  with  cincluma  bark  than  by  itself.  Its  ancient  reputation 
cure  of  snake-bites  is  now  disre;j:arded. 

lulteration  and  Substitution  — Virginian  snake -nwit  is  Paid  to 
letimes   adulterated  with  the  root   of  Spvjdia  Marilandica    L, 
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which  has  neither  its  smell  nor  taste  (see  p.  389) ;  or  with  that  i 
Cypripedium  pubescens  L,  which  it  scarcely  at  all  resembles.  It  is  n 
uncommon  to  find  here  and  there  in  the  serpentary  of  commerce,  a  ro 
of  Panax  qui7iqucfolium  L.  accidentally  collected,  but  never  added  i 
the  purpose  of  adulteration. 

The  root  of  Aristolochia  reticulata  Nutt.,  a  plant  of  Louisiana  ai 
Arkansas,  has  been  brought  into  commerce  in  considerable  quantity 
Texan  or  Bed  River  Snake-root}  We  are  indebted  for  an  aadiail 
specimen  from  the  Cherokee  country,  to  Mr.  Merrell,  a  large  dealer 
herbs  at  St.  Louis,  Missouri,  who  states  that  all  the  serpentary  grw 
south-west  of  the  Rocky  Mountains  is  the  produce  of  that  species.  T 
late  Prof.  Parrish  of  Philadelphia  was  kind  enough  to  supply  us  wi 
specimens  of  the  same  drug,  as  weU  as  with  reliable  samples  of  tz 
Virginian  or  Middle  Stoics  Snake-root 

The  Texan  snake-root  is  somewhat  thicker  and  less  matted  than  tl 
derived  from  A,  Serpentaria,  but  has  the  odour  and  taste  of  the  latti 
some  say  it  is  less  aromatic.  The  plant,  portions  of  which  are  ofi 
present,  may  be  easily  distinguished  by  its  leaves  being  cmae» 
sessile  and  strongly  reticulated  on  their  under  surface. 


CUPULIFERiE. 

CORTEX    QUERCUS. 

Oak  Bark ;  F.  Ecorce  de  Chem ;  G.  Eichcnrimic. 

Botanical  Origin — Qucrcus  Rohur  L.,  a  tree,  native  of  almost 
whole  ot'  Europe,  from  Portugal  and  the  Greek  l^eninsula  as  fiir  iiorb 
58'  X.  lat.  in  Scotland,  G2''  in  Norway,  and  r>(;°  in  the  Ural  Mountain 

Tliere  are  two  remarkable  forms  of  this  tree  which  are  rt*-  ard-rii 
many  botanists  as  distinct  species,  but  which  are  classed  by  De  CanJ<^' 
as  su1)-species. 

Sub-species  I.  Fed imculata— with  leaves  sessile  or  shortly  stali 
and  acorns  borne  on  a  lon^f  peduncle. 

Sub-species  II.  Sc^^silijlor^f — with  leafstalks  more  or  less  ehn::^' 
and  acorns  either  sessile  or  growing  on  a  short  peduncle. 

Doth  forms  occur  in  Britain.  The  first  is  the  common  oak  «»f 
greater  part  of  England  and  the  lowlands  of  Scotland.  The  s>^o>n'. 
fre(|uently  scattered  in  woods  in  which  the  first  variety  prevails,  bu' 
rarely  constitutes  the  mass  of  the  oak  woods  in  the  south  of  EuJ^J 
In  North  Wales  however,  in  the  hilly  ])arts  of  the  north  of  Eiiiilj 
and  in  Scotland,  it  is  the  commoner  of  the  two  forms  (Benthaiu). 

History — The  astringent  properties  of  all  parts  of  the  oak*  v 
well  known  to  Dio.scorides,  who  recommends  a  decoction  of  die  in 
bark  in  colic,  dysentery  and  spitting  of  blood.  Yet  oak  bark  swm^ 
no  time  to  have  been  held  in  great  esteem  as  a  medicine,  proKiMy 

■   Win^Miid  in  Aiii>ri<-(fiiJi'iir,i.  ofPImnn.  -  Pnih-inniin,  xvi.  «'l  S»>4)  s.vt.  "2  f.* 

X.      (is  If,)      10--:iKso     rnnr.f/i/njs     i>j      tl,.-  '  Pn>lal..I}   iiul  V.  y;.//y<//-  L. 

Ahiiii'-ii n   Ph(irinac>  utical  A'i'<iM:iatin,i^   xxi. 

{\^r.\)  in. 
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cmint  of  its  commonncsB ;  and  it  is  now  almost  superseded  by  other 
trin^'ents.     For  tanning  leather,  it  has  always  been  largely  employed. 

Description — For  medicinal  use,  the  bark  of  the  younger  stems  or 
*anchos  is  collecti»d  in  the  early  spring.  It  varies  somewhat  in  appear- 
ice  according  to  the  age  of  the  woo<l  from  which  it  has  been  taken : 
;ftt  usually  sup])lied  to  English  druggists  is  in  chanuellcMl  pieces  of 
iiiable  length  and  a  tenth  of  an  inch  or  less  in  thickness,  smooth,  of  a 
Lining  silvery  grey  variegated  with  brown,  dotted  over  with  little  scars. 
le  inner  surface  is  light  rusty-brown,  longitudinally  striated.  The 
tctnre  is  tough  and  fibrous.  A  transverse  section  shows  a  thin,  greenish 
ik-layer,  within  which  is  the  brown  parenchynie,  marked  with  numerous 
ws  of  tran.slucent  colourless  spots.  The  smell  of  dry  oak  l>ark  is  very 
Lnt;  but  when  the  bark  is  moistened,  tlie  oilour  of  tan  becomes  evident. 
ae  taste  is  astringent  and  in  old  barks,  slightly  bitter. 

Microscopic  Structure — The  outer  layer  of  young  oak  bark  con- 
its  of  small  flat  cork-cells;  the  middle  layer  of  larger  thick-wallcd 
11.1,  slightly  extended  in  a  tangential  direction  and  containing  brown 
sins  and  chlorophyll.  This  tissue  pass4>s  gradually  into  the  softer 
jTower  parenchyme  of  the  inner  bark,  which  is  irn»gularly  trav«'rsed 
•  narrow  Uietlullary  rays.  It  exhil>its  moix»over  a  ring,  but  ^liglltly 
lemipted,  of  thick-walled  cells  (scleivnchyme)  and  isolated  shining 
indies  of  libiT  iibres. 

(•rtmps  of  crystals  of  calcium  oxalate  are  fre<iuent  in  the  mi<Mlf  and 
ner  liark,  but  the  chief  constituents  of  the  cells  are  brown  granules  of 
louring  matter  and  tannin.  As  the  thickness  of  the  bark  increa>is, 
e  liln-r  is  pushed  more  to  the  outside,  the  middle  cortical  layer  lH.*ing 
rtly  thn>wn  off  by  secondary  cork-formation  (rhytidoma,  st»L*  p.  'Ml). 
race  the  younger  barks,  which  alone  are  medicinal,  are  widely  dillercnt 
■n  the  older  in  structure  and  appearance. 

Chemical  Composition — The  most  interesting  constituent  is  a 
culiar  kind  of  tannin.  Stenhouse  i)ointed  out  in  1843,  that  the 
iinic  acid  of  oak  bark  is  not  identical  with  that  of  uutgalls ;  and  such 
iny  years  afterwanls  was  provcnl  to  1k»  the  case. 

Tlie  first-named  suKstance,  now  called  Qnerci-tannie  Acul,  yields  by 
stnictive  distillation,  pyriK^atechin  but  not  pyrogallol.  It  does  not 
bnl  by  oxidation,  gallic  acid.  A  solution  of  gelatine  is  precipitated 
* querci-tannic  acid  as  well  as  by  gallo-tannic  acid;  yet  the  compound 
rmed  with  the  latter  is  very  liable  to  putn^faction.  when»as  the  tannin 

oak  bark,  which  is  accomi)anie<l  by  a  large  amount  of  extractive 
itter,  furnishes  a  stable  compound,  and  is  capable  of  forming  good 
ither. 

As  querci-tannic  acid  has  not  yet  l)een  isolati^l  in  a  pure  state,  the 
act  estimation  of  the  strength  of  the  tanning  }trinciple  in  oak  bark  has 
%  b«.*^n  a«'ComplislMfd,  although  it  is  imi)ortant  from  an  tTonomii*  as  well 
from  a  8<*ientitio  j>oint  of  view.  The  l)est  niethiMl  is  that  of  Xeubauer 
B73),  which  d<'p«»nds  upon  the  amount  of  permanganate  of  j>otassiuni 
comp<>sable  by  tli«»  extract  of  a  givi»n  weight  of  oak  bark.  Neul«iU<T 
iind  in  the  bark  of  young  stems,  as  grown  for  tannine!  pur)K)ses,  from 
to  10  {)€r  cent,  of  querci-tannic  arid,  s(»luble  in  cold  watrr. 

A  «*olourle.s3.  cry.Ntalli/.able,  bitter,  noutnil  substanci*.  suhibh'  in  wati*r 
t  iKit  in  alisolute  alcohol  or  ether,  was  extracted  fnmi  oak  bark  in 
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1843  by  Gerber,  and  named  Quercin.    It  requires  further  exaninat 
C.  Eckert  ^  could  not  detect  its  existence  in  young  oak  bark. 

Uses — Occasionally  employed  as  an  astringent,  chiefly  for  ext( 
application. 

GALLiC    HALEPENSES. 

Gallce  Turdcm;  GaJls,  Nutgalls,  Oak  Oalls,  Aleppo  or  Turken  G 
F.  Noix  de  Oalle,  Galle  d'Alep;  G.  Levantische  oder  AUfi 
Gallen,  Galldp/eL 

Botanical  Origin — Quercus  Lusitanica  Webb,  var.  infedm 
infectoria  Oliv.),^  a  shrub  or  rarely  a  tree,  found  in  Greece,  Asia  \ 
Cyprus  and  Syria.  It  is  probable  that  other  varieties  of  this  oe 
well  as  allied  species,  contribute  to  furnish  the  Aleppo  galls  of  comi 

History — Oak  galls  ai*e  named  by  Theophrastus  who  lived  ii 
3rd  or  4th  century  B.C.,  and  were  well  known  to  other  ancient  wi 
Pliny  ^  mentions  tlie  interesting  fact  that  paper  satiirated  wit 
infusion  of  galls  may  be  used  as  a  test  for  discovering  sulphate  of 
when  added  as  an  adulteration  to  the  more  costly  verdigris: 
according  to  Kopp,  is  the  earliest  instance  of  the  scientific  appUcatio 
chemical  reaction.*  For  tanning  and  dyeing,  galls  have  been  used 
the  earliest  times. 

Nutgalls  have  long  been  an  object  of  commerce  between  W( 
Asia  and  China.  Barbosa  in  his  Description  of  the  East  Indies  *  w 
in  1514,  calls  them  Magican  ®  and  says  they  are  brought  from  the  I 
to  Cambay  by  way  of  Mekka,  and  that  they  are  worth  a  great  d 
China  and  Java.  From  tlie  statements  of  Porter  Smith,"  we  lean 
they  arc  still  prized  by  the  Chinese. 

Formation — Many  plants  are  punctured  by  insects  for  the  n 
depositing  their  eggs,  which  operation  gives  rise  to  those  excresi 
which  bear  the  general  name  of  (jallP' 

Oaks  are  specially  liable  to  be  visited  for  this  purpose  by  iiis< 
the  order  HymeTwptcra  and  the  genus  Cynips,  one  species  of  ' 
Cynips  Gallcv  tinctorim  Olivier  {Diplolcpis  Galla:  tliictorur  Lit 
occasions  the  galls  under  notice. 

The  female  of  this  little  creature  is  furnished  with  a  delicate  U 
ovipositor,  which  she  is  able  to  protrude  from  the  extremity 
abdomen :  by  means  of  it,  she  pierces  the  tender  shoot  of  the  oa 
deposits  therein  one  or  more  eggs.  This  minute  operation  occasi' 
abnormal  affluence  to  the  spot,  of  the  juices  of  the  plant,  there 
which  is  the  growth  of  an  excrescence  often  of  great  magnituiie. 
centre  of  which  (but  not  as  it  appears  until  the  gall  has  becoiU' 
grown)  the  larva  is  hatched  and  undergoes  its  transformations. 

1  Wittstt'iii,    Viertrjjahrcsschr.  filr  prakt.  t^ie  Tamil,  Telugii,  Malayalim  ami  ( 

riiarm.  xiii.  (18G4)  494.  languages. 

'  Dc  Candolle,   Pnxlronius,   xvi.  sect.  2.  "  MaL   Mai.   and  Xal.   Hist.    ■' 

fasr.  i.  17.  1871.  100. 

3  Lib.  84.  c.  26.  *  French  writers,  as  MfM|uin-Ti2 

^  (,'.^r/nrhfr  (f,r  (Vinni'r,  u.  {\F>i4)  r>1.  tinguisli    the    thiok-wallmi    g»ll-  i-f 

•''  TuMisIu'd  l>y  the  ll.ikiuyt  Society,  Loud.  IVoiii    the    thiu,    c^ipsular  galU  fv-r 

18<W).  191.  Aphis,    tcnning  the  furuier  ^^Vs  t 

"  Nt'.irly  the  same  name  in  still  used  in  latter  hkjiu-s  (shells). 
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^\^leIl  the  lun'a  hus  assumed  its  final  developement  and  become  a 
getl  insect,  which  rcciuires  a  pericKl  of  five  to  six  months,  the  latter 
^  itself  a  cylindrical  jnissage  from  the  centre  of  the  gall  to  its 
'ace,  and  escapes. 

In  the  Ix'st  kind  of  gall  found  in  commerce,  this  stage  has  not  yet 
vwi,  the  gall  having  been  gathered  while  the  insect  is  still  in  the 
'al  state.  In  splitting  a  number  of  galls,  it  is  not  difficult  to  find 
;;in)ens  in  all  stages,  from  those  containing  the  scarcely  distinguishable 
lains  of  the  minute  larva,  to  those  which  show  the  jKirfect  insect  to 
e  i>erished  when  in  tlie  very  act  of  escaping  from  its  prison. 

Description — Aleppo  galls*  are  spherical,  and  have  a  diameti-r 
iV  to  ^^  of  an  inch.  They  have  a  smooth  and  rather  shining  surface, 
rked  in  the  upper  half  of  the  gall  by  small  jwinted  knobs  and  ridges, 
inged  very  irregularly  and  wide  apart;  the  lower  half  is  more 
juently  smooth.  The  aperture  by  which  the  insect  escapes  is  always 
ir  the  middle.  When  not  perforated,  the  galls  are  of  a  dark  olive 
en,  and  comparatively  heavy ;  but  after  the  fly  has  bored  its  way  out, 
y  become  of  a  yellowish  brown  hue,  and  lighter  in  weight  Hence 
distinction  in  commerce  of  Blue  or  Gre^ii  Gall%  and  White  Ga/is. 
Aleppo  galls  are  hard  and  brittle,  splitting  under  the  hammer ;  th^y 
^e  an  acidulous,  ver}*^  astringent  taste  followed  by  a  slight  sweetness, 
t  have  no  marked  odour.  Their  fractured  surface  is  sometimes  cl<»se- 
dned,  with  a  waxy  or  resinous  lustre ;  sometimes  (especially  t<»wards 
>  kernel-like  centre)  loosely  granular,  or  sometimes  again  it  exhibits  a 
"rtalline-looking  radiated  structure  or  is  full  of  clefts.  The  colour  of 
I  interior  varies  from  pale  brown  to  a  deep  greenish  yidlow.  The 
itral  cavity,  sometimes  nearly  \  of  an  inch  in  diameter,  which  scrvtul 
a  dwelling  for  the  insect,  is  lin<Kl  with  a  thin  hanl  shell.  If  the 
ect  hiu*  perished  while  still  very  young,  the  central  cavity  and  the 
irture  contain  a  ma.'vs  of  loose  starchy  cellular  ti.ssue,  or  its  pulverulent 
aains :  if  the  insect  has  not  been  develo}»ed  at  all,  the  centre  of  the 
1  is  entirely  composed  of  this  tissue. 

Microscopic  Structure — The  cellular  tissue  of  the  gall  is  formtnl 
the  middle  layer  of  large  spherical  cells  with  rather  thick  |K)rous 
Us,  becoming  considerably  smaller  towards  the  cin'umference.  The 
:ermoRt  rows  are  built  up  of  cells  having  but  a  very  small  lumen  and 
njparatively  thick  walls,  so  that  they  form  a  sort  of  rind.  Here  and 
re  throughout  t)ie  entire  tissue,  there  occur  isolated  bumlles  of  vessels 
ich  pass  through  the  stalk  into  the  gall.  Towanis  the  kernel,  t)ie 
•enchyme  gradually  pjisses  into  radially-exten«h»d,  wiiler,  thin-walKMl 
Is,  the  walls  of  whi(.h  are  market!  with  spiral  stria*.  The  hanl 
^11  of  the  chamljer-  is  composed  of  larger,  radially-exten«led,  thick- 
lied  cells,  with  beautifully  stratified  porous  walls.  On  the  inner  siile 
this  shell  there  are  found  after  the  escape  of  the  iiisrct,  the  ivmains 
the  starchy  tissue  already  mentioned,  which  originally  fi I leil  the 
uuber  and  had  been  consumed  bv  the  insect  a.s  nouri^hnient. 

Tb^rr  are  many  •tbor  Tnrietio«  of  oak  AM  in  Wittstt-in's   J'tVrfffJ'th^'s^.hn'/t   fur 

,  for  tlffuTiiilifUis  of  i¥in\t'  of  uiiiili,  ■.«•!•  pmli.  Ph'trm.  vi.  (I>,'i7)  -U:*  :'i;i. 
huort,  //iV.  drx  /trotn"-^,  ii.  (lS»;i»»  -Jl*'-' ;  «  rou,-hr  pn^*', ■*,:.:    of  I..i..i/.    Ihitliiip.    - 

Ibr   iuforniation   on   tin*  various    j^aU*  Iin-h*-rcfot  f^fm-  sr-rrtr  t1  l'hi\'"n   i/*  %  thilt'n. 

eti  »f  the  family  C'y'*i)wi'/(Min<l  thf  fx-  -—Ahh.  tUs  Sci»iu-*s  Ad/.,  lM>t.,  \i.\.  (1^^!) 

eracrm  tfaejr  |iroanec,  cunnult  a  |Ni|itfr  by  273  354. 
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3d  from  the  market.     Poreira  directed  attention  to  them 

which  time  they  have  formed  a  regular  and  abundant 
rt  both  from  (Jhina  and  Japan.  At  present  the  supplies 
om  Hankow,  from  which  ;,Teat  tradin;^  city,  the  ex|)ort 
10  less  than  30/J-49  jwcuLs,  e4ual  to  30,844  cwt.>  The 
Led  from  China  into  the  United  Kingdom  in  1872,  was 
ed  at  jCJO.O'JS. 

Is  are  vesicular  protuh(jranc«*s  formed  on  the  leafstalks 
:  the  above-mcntioncMl  tree,  by  the  puncture  of  an  ins«»ct, 
igurinl  by  Doubleday'  Jis  a  specius  nf  Ajthi\  and  subse- 

l)rovisiunally  by  Jacob  IWl,^  A.  Chiiuii.sis.  We  have 
any  compi'tent  observer  of  their  ;^owth  and  collection ; 
devidoi)nu^nt,  we  can  oidy  imagine  it  from  the  analogous 
n  in  Kuro{>e.  According  to  Doubleday,  it  is  ]>rrjbable 
:  ai>his  punctures  the  upper  surface  of  a  leaf  (more  i»ro- 
,  the  result  of  the  wound  Iwing  the  growth  of  a  hoHow 
lie  vegetable  tissue.      Of  this  cjivitv  the  creature  takes 

brings  forth  a  jjrogeny  which  lives  by  jiuncturing  the 
)f  their  home,  thus  much  increasing  the  tendency  to  a 
ion  of  the  soft  growing  tissue  in  an  outwanl  directioit 

neck  of  the  sac-like  gall  thickens,  the  a|H»rtnre  contracts 
>.ses,  imprisoning  all  the  inmates.      Ilt^re  they  live  and 

as  in  the  case  of  the  pistacia  gjill  of  Eun)i>e,  the  sac 
l(»ws  of  their  escaj)e.  This,  wu  may  imagine,  takes  phice 
hen,  after  some  genenitions  all  wingless  an<l  i»erhai)S  all 

female  aphis  i)roduces  for  several  generations  without 
a  winged  generation  is  brought  f«>rth  of  b(»th  sexes.  These 
)  other  spots,  and  deposit  eggs  for  a  further  propagation 

V  light  and  hollow,  varying  in  length  from  1  to  1* J  inches, 
•ly  diverse  and  irreguhir  form.  Tlie  simj»K'St  are  some- 
m1.  tlie  smaller  end  being  attached  to  the  Iraf-^talk  ;  but 
I'iv  so  regular,  and  more  often  tlu»  bo<lv  of  the*  ^all  is 
imerous  knobby  or  horn-likt*  j)rotul)cMances  or  branches; 
iists  of  several  li>bes  uniting  in  tlieir  lower  j)art  and  gra- 
rd  to  the  jMjint  by  which  the  excrescence  is  attached  to 

though  tlie  form  is  thus  variabh*,  the  structure  (»f  these 
characteristic.  Thev  an^  striated  towanls  the  base,  and 
•ivd  on  oilier  parts  with  a  thick,  velvety,  gn*v  dowu.  which 
he  prominences,  displays  the  rt»ddisli  brown  ct»lour  of  the 
lie  latter  is  ^V  b)  .'^  of  an  inch  in  thickness,  translucent 

brittle  with  a  smooth  and  shining  fracture.     It  is  rather 
e  inner  surface  and  of  lighter  coh>ur  than  on  the  outer, 
lien  broken  are  geneiidly  found  to  C(mtain  a  white,  ilowny- 
ice,  together  with  the  minute,  dried-up  bodies  t»f  the  insect. 

t///-  nt  fff  Tr-'if!t  r'n-f.t  "f  CliiiU'H**  ii'iW*  in  iu»t  U*iii^  h«»rn.il.  )-iit  a\\ 

!>l.  —  III   th«'  rhiiia  tr.il«*  «»f  an  i>I<iii;^:itril  uvoiil  f.»riii.  ««fit-n  ].■  i:j:«'1  at 

I  always*  iniM"allr«l  "  .Suf  tlu*    U|»|»«t    t»inl.    itriil    liaviii;;    i vt-r    a 

v"  sirwii;*  «7i.-..v(/  siiifll.     TJn'V  iii.i\    U'  .I'livt.l 

vii.  (I'^l**)  3  in.  In  mi  Ihxfiffium  rn.*- »,l■'^»'.■,l  S.  ii  /  ,   ?li..ui:li 

1-js.  tlii'y  ilu  iiitt    |ii-it'i>iU    ii'"i'i   w:;ii   t!i«-  'If- 

fii<-t  with  Lj.tlls  iin]Mirtt'«I  |>n-?»s«'il  ji'-ar-ituiixil  liirin-*  luuu'l  l«y  .**»itlmlil 

ill  tlilltrt'l  I'"'!!  •ipliu.iiv  iiml  /u(.->  .iriiii  {F'-'ni  ./•»/-'*i.-  •,  \  il..  l»|». 
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us  8}ncaiv8  Wr.  {Sdntalnm  spicatum  DC,  S.  qfgnornm  Miq.)* 
le  sandal-wood  tree  is  ])roUH:tcd  by  Government  and  is  the 
profitable  commerce.  In  otlier  countries  it  has  l)een  left  to 
as  usually  been  extirpated,  at  least  from  all  accessible  places, 
V  years  of  its  discoverj'. 

f — Sandal  wood,  the  Sanskrit  name  for  whicli,  Chandana, 
into  many  of  the  lan<piages  of  India,  is  mentioned  in  the 
writinjifs  of  Yaska,  the  oldest  Vedic  commentary'  extant, 
later  than  the  5th  century  B.C.  The  wood  is  also  referretl  to 
'nt  Sanskrit  epic  poems,  the  Ramayana  and  Muhabharata, 
ich  may  be  of  nearly  as  early  date. 

:hor  of  the  Ptriplus  of  the  Erythrean  Sea,  written  al>out  the 
the  1st  centur}',  enumerates  sandal  wood  (Ev\a  (xayaKiva) 
ndian  commodities  importi'd  into  Omaua  in  the  Persian  Gulf.^ 
/idva  mentioned  towards  the  middle  of  the  Gth  century  by 
licopleustes  ^  as  brought  to  Taprobane  (Ceylon)  from  China 
cmporia,  was  probably  the  wood  under  consideration.  In 
essential  oil  was  used  as  early  as  the  9th  century  in  embalm- 
:)ses  of  the  princes. 

wooil  is  named  by  Masudi  *  as  one  of  the  costly  aromatics  of 
1  Arc'hipehigo.  In  India,  it  was  used  in  the  most  sacred 
»f  which  a  memorable  example  still  exists  in  the  famous  gates 
1.  »ui)i>ose<l  to  be  1000  years  ohl.* 

European  writers,  Constantinus  Africanus,  who  flourished  at 
he  1 1th  century,  was  one  of  the  earliest  to  mention  Sandalum^ 
i,  called  Serapion  the  Younger,  who  livetl  al)out  the  same 
i  acquainted  with  \chiU\  ydiow,  and  red  siindal  wo<k1.^  All 
^  of  sandal  wood  also  occur  in  a  list  of  drugs  ^  in  use  at 
circn  A.i).  14r)0 ;  and  in  the  Compendium  Aromata riorum  of 
published  in  1488,  we  find  mentioned  as  proper  to  l)e  kept  by 
aiK)thecary, — "Samiaii  trium  gcnerum,  scilicet  albi,  rubii  ei 

3r  the  ral  sandal  here  coupled  with  v^hite  and  yellow,  was  the 
vood  of  Pterocarpus  Mntalinuji,  now  called  Liynitm  santalinum 
Ji4'd  Sanders  (see  p.  175),  is  extremely  <loubiful.  It  may 
t  real  sandal  wood,  of  which  three  shades,  designated  white, 
luv\  are  still  recognized  by  the  Indian  traders.* 


Stinfnhim  htnrtolntum  Br.,  a 
ri'U;:;lioiit  N.  and  K.  AiiHtralia 
Hihil  iomW  bv  t}io  colouiHta,  U 
railc,  wu  know  in  it. 

Oniimtrc''  fiwi  \avigatum  of 
ii.  (1S07)37?^ 
\itntItKjitr  Cursuji,  wrioa  Ora*«'a, 

rifji  if  Or,  texto  «'t  tnuluctit>ii 
le  Mevnanl  et  Tuvet  tie  Cour- 
I) -222.' 

1 1  fc**!  )ii>(h  ami  9  foot  wide, 
x\*h\  owX  of  sHiidal  w»M)<l  ;  tlu'V 
*t(*<l  for  the  temple  of  Soiiiiiatli 
icf  eiiteetiitHj  tht*  holieflt  t(*in|i1e 
[1  itJi  (loHtnit'tiiHi  in  A.n.  1U25, 
«  carrieil  utf  to  Obuxni  in  Af. 
hen*  thtjr  remain^  i 
at  city  hy  the  El 


when  they  wi  rc  taken  \m\  to  India.  They 
are  now  iireaerved  in  the  citadel  of  Ajrra. 
For  a  reptf Mentation  of  the  gatt*;*,  nee  A  rrhtrtt- 
lot/ia,  XXX.  O^Ai)  pi.  14. 

•  (tjtent,  Baail.  15S6  39.  Lih.  dri^nviibus, 
869. 

'  Lihfr  Srrapi4mis  agyrct/uttts  in  mrtfin'Hi* 
simpliciini*,  1473. 

■  FluckigiT,  Dif  FntnkfurUr  li.str,  Halle. 
1873.11. 

•  Thua  Milhurn  in  his  Oriental  Ctnnmfrrt 
(1813),  says--".  ,  .  the  deept-r  the  colt>iir. 
the  higher  is  the  perfume  ;  iind  hence  the 
merrhanta  nometimeii  diviilf  Kiiidal  uito  mi, 
t/elloir^  and  whitf,  l»ul  thi'w  an*  all  ilitferi'nt 
shadeH  of  the  same  colour  and  do  nut  arine 
from  any  difference  in  the  h]Hi  ii*s  «if  the 
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weighed,  subjected  to  a  second  and  more  careful  trimming,  and 
isificd  according  to  quality.     In  some  {>arts,  it  is  custoniar}'  not  to 

but  to  dig  the  tree  up  ;  in  others,  the  root  is  dug  up  after  the  trunk 
.  been  cut  down, — the  root  afl'ortling  valuabh)  wood,  which  with  the 
ps  and  sawdust  are  preserve<l  for  distillation,  or  for  burning  in  the 
ive  temples.     The  sap  wooil  and  branchc*s  are  worthless.^ 

In  1863,  a  sort  of  sandal  wooil  afforded  by  Fusanm  spicatuH  (p.  r»41), 
B  one  of  the  chief  exports  of  Western  Australia,  whence  it  was 
pped  to  China.  A  trifling  payment  for  permission  to  cut  growing 
iber  of  any  kind,  was  tlie  only  barrier  placed  on  tlie  foiling  of  the 
es.  Tlie  farmers  employed  their  teams  during  tlin  dull  season  in 
iaging  to  Perth  or  Guildford  the  logs  of  sandal  wliich  had  l»een  fi-Ilcd 
d  trimmed  in  the  bush ;  and  there  was  a  flouri.^hing  tnule  so  long  as 
les  of  a  fair  size  could  be  obtained  within  100  or  even  150  miles  of 
J  towns,  where  the  commodity  was  worth  £0  to  £0  10«.  i>er  ton.  Rut 
\  ill-regulated  and  improvident  destruction  of  the  trees  in  the  more 
dly  accessible  districts,  has  so  reduced  their  numlM'rs  that  the  trade 
that  part  of  Australia  soon  came  to  an  end.*  Austmlian  sandal  W(hkI 
)ear8  however  to  be  still  an  article  of  commerce,  if  one  mav  draw 
h  an  inference  from  the  fact  that  47,904  cwt.  of  sandal  wood  w«re 
ported  into  Singapore  from  Australia  in  the  year  1 872.  It  was  mostly 
shipped  to  China.' 

Description — Sandal  wood  is  not  much  known  in  Knglish  commerce. 
1  18  by  no  means  always  to  be  found  even  in   liOndon.     That  which 

have  examined  and  which  we  believe  was  In<lian.  was  in  cylintlrinil 
8  mostly  about  0  inches  in  diameter  (the  largest  8  inrlies — sujalh'st 
Qches)  and  3  to  4  feet  long,  extremely  |K)nder«)US  ;  the  bark  liad  Utu 
)oved«  A  transverse  section  of  sandal  wood  exhibits  it  of  a  pale 
vwD,  marked  with  rather  darker  concentric  zones  and  (wlirn  sc^en 
ler  a  lens)  numerous  ojh?!!  iK)res.  Tlie  tissue  is  traven»e<l  by  nicduU 
f  rays,  also  perceptible  by  the  aid  of  a  Ioils.  The  wo<kI  splits  rasily, 
ittiug  when  comminuted  an  agrtM^iible  oilour  whidi  is  n-markably 
sistent ;  it  has  a  strongish  aronsatic  ta.ste. 

Tlie  varieties  of  sandal  wooil  are  not  classified  by  the  few  jMTsons 
D  deal  in  the  article  in  London,  and  we  art*  unabU*  to  |M»int  cmt  cha- 
lers  by  which  they  may  be  distinguished.  In  the  price-currents  of 
nmercial  houses  in  China,  three  sorts  of  sandal  wimmI  an*  enumerated, 
Dely  South  Sea  Island,  Timor  and  Mahhur ;  the  last  fetches  three 
four  times  as  high  a  price  as  either  of  the  others.  Even  the  Indian 
idal  woo<l  may  vary  in  an  inii)ortant  manner.  RMldome,*  conser- 
or  of  forests  in  Madras,  and  an  excellent  ol»ser^'er,  n»marks  that  the 
ist  sandal  wood  is  that  which  has  grown  slowly  on  rocky,  dry  and  }MM»r 
d ;  and  that  the  trees  found  in  a  ricli  alluvial  soil,  though  of  very  tine 
Will,  proiluce  no  heart- wocxl  and  are  c(»nse(piently  valueless.  A  variety 
ihe  tree  with  more  lanceolate  leaves  (var.  /3.  mi/rfi/uiium  1K\},  native 

Kliot,   KrjtfHmrfA  of  a  Planter  in  thr  •  Straih  Sfffl.uwnts  l:i*i.    V'-l  t\,r  \^'rl, 

9tlrj   //   ^ymn-f,   iL    (1871)   237;    also  SingAiH>rr,   ls7.3.   •J'.is.   ,347. -It   i>   i-»-*iMf 

•^  inf<»miation  commnniratetl  )>y  Cnpt  that  tno  imii«ial  wimmI  in  •|ii«>«ti<  m  hmv  have 

|ibell   Walkfr,    Deputy  ( 'oiisi*n'utor  of  Imh^ii  the  pnH]tiit>  of  tlir  Snu'h  St:i  UljinU, 


^^^  Mwiras.  KhipfN^d  t'nmi  an  Au.'^trali.iii  jNirt. 

llilMt,     ilii     AuMtraliiin     Parmmmjr,  «  Op.  rit. 

L.  1872,  4S.  95.  98^ 
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irjjely  consunieil  in  the  celebration  of  sepulchral  rites,  wealthy 
<  shnwin^  their  respect  for  a  departed  relative  by  adding  sticks  of 
w«M><l  to  the  funereal  pile.  Tlie  |)Owder  of  the  wood  made  into  a 
»'ith  water,  is  used  for  making  the  caste  mark,  and  also  for  medicinal 
[*s.  The  consumption  of  sandal  wood  in  China  appears  to  be 
ally  for  the  incense  used  in  the  temples. 

CONIFER^E. 

TEREBINTHINA    VULGARIS. 

w  Common,  Turpentine ;  F.  Terelfcnlhine  commune ;  G.  Gemeiner 

TcrpeiUh  in, 

tanical  Origin — The  trees  which  yield  Common  Turjientine  may 
itiereti  in  two  groups,  namely,  Euroj^eau  and  American. 
Kurnpean — In  Finland  and  Russia  ProjHjr,  the  Scotch  Pine,  Pimu 
4  L  ;  in  Austria  and  Corsica,  P.  Liiricio  Poiret ;  and  in  South- 
i  France,  i^  Pinanter  Solander  (7^.  maritima  Poiret),  known  as 
I  maritime,  yield  turpentine  in  tlieir  reHi)ective  countries. 
Ameri4*an — In  the  United  States,  the  conifers  most  imiK)rtaut  for 
:hinous  ))roduots,  are  tlie  Swamp  Pine,  Pinua  australin  Michaux 
^^itriA  Mill.),  and  the  Loblolly  Pine,  P,  Tinla  L 

itory — The  resin  of  pines  and  firs  was  well  known  to  the  ancients, 
aainetl  it  in  much  the  same  manner  as  that  practisetl  at  the 

day.  Tlie  turi)entine  used  in  this  country  has  for  many  years 
liu  derived  from  North  America.  Up  to  the  last  century,  both  it 
3  substance  called  Common  Frankincense  were  imported  from 
The  late  civil  war  in  tlie  United  States  and  the  blockade  of  the 
n  jx>il!*,  occasioned  a  great  scarcity  of  Anjerican  turpentine  ;  and 
:hinous  substances  from  all  other  countries  were  poured  into  the 

market.     The  actual  8U])pIies  however,  were  mainly   furnished 
ice. 

>p  ^  quotes  a  passa^'e  showing  that  tiie  essential  oil  of  turpentine 
[>wu  to  Marcus  Gnecus,  who  termed  it  At^ua  aniens.  This  almost 
.u  i>ersonage  is  the  reputed  inventor  of  Orctk  Fire,  a  dreaded 
of  destruction  in  mediiuval  warfare. 

iretion — Tlie  primary  formation  of  resin-ducts  in  the  bark  of 
»us  tnfes  has  been  explained  by  J)ippel,*  Muller,*  and  Frank,* 
ise([Uent  ditfusion  of  the  n^sinous  juice  through  the  heart-wood, 
k1,  and  Imrk,  has  been  elalK)rately  investigated  by  Hugo  von 
From  the  various  iorms  under  which  this  diilusion  exists  in  the 
t  species,  have  arisen  the  diverse  methods  of  obtaining  the 
;biu<)us  resins. 

19  in  the  wooil  of  the  Silver  Fir  {Pintu<  Picea  L),  resin-ducts  are 
ler  wanting ; — and  led  by  exi>erieuce,  the  Alpine  peasant  colltn^ta 
entitle  ot  this  tree  by  simply  puncturing  the  little  cavities  which 
ider  its  bark.    In  the  Scotch  I'iue  (/*.  sUvtstris  L),  they  are  more 

uKU  der  Ckemi*,  ir.  (1647)  89*2.  •  Beitr^itf  znr  Pjtunsenpkifioliyit^   Lrip- 

%im:ke  Z^Uung,  ISSS.  li^  IHCS.  llW. 

pthcim,    Jahrb,    jUr   ycimcntcha/tL  *  ifUuMMcAc  Z<i/un|(,  lb60.  8*il». 
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abundant  in  the  wood  than  in  the  bark,  a  fact  which  might  be  anticip 
by  observing  how  rarely  this  tree  exudes  resin  spontaneously. 

Oil  of  turpentine,  like  volatile  oils  in  general,  undergoes  on  expc 
to  the  air  certain  alterations  giving  rise  to  what  is  called  rennifioA 
The  formic  acid  which  is  produced  in  small  quantity  during 
change,  characterizes  it  as  one  of  oxidation  ;  the  chief  products  hon 
are  not  exactly  known,  and  not  one  of  them  has  been  proved  idee 
with  any  natural  resin.  The  common  assumption  that  resins  are  prod 
from  volatile  oils  by  simple  oxidation,  is  consequently  not  yet  ent 
justified.  Hlasiwetz  and  Earth  however,  have  obtained  substi 
coming  extremely  near  to  the  resins  of  coniferous  trees,  by  he 
essential  oils  of  turpentine,  juniper  and  the  like,  in  sealed  tubes 
alcoholic  solution  of  potash.^ 

Extraction — In  the  United  States,*  turpentine  is  obtained  t< 
largest  extent  from  Pinvs  australis,  of  which  tree  there  are  vast  ft 
in  North  and  South  Carolina,  Georgia  and  Alabama.  But  it  is  in  5 
Carolina  that  the  extraction  of  turpentine  is  principally  carried  on. 

In  the  winter,  i.e.  from  November  to  March,  the  negroes 
Turpentine  Orchard,  as  the  district  of  forest  to  be  worked  is  calle* 
occupied  in  making  in  the  trunks  of  the  trees,  cavities  which 
technically  known  as  haxe^.  For  this  purpose  a  long  narrow  a 
used,  and  some  skill  is  required  to  wield  it  properly.  The  boxes  are 
from  G  to  12  inches  above  the  ground,  and  are  shaped  like  a  diste 
waistcoat-pocket,  the  bottom  being  about  4  inches  below  the  low« 
and  8  or  10  below  the  upper.  On  a  tree  of  medium  size,  a  box  si 
be  made  to  hold  a  quart.  The  less  the  axe  approaches  the  centre  o 
tree,  the  better,  as  vitality  is  the  less  endangered.  An  expert  worl 
will  make  a  box  in  less  than  10  minutes.  PVom  one  to  lour  l-xxt 
made  in  each  tree,  a  few  inches  of  bark  beini;  left  between  them, 
greater  number  of  trees  from  which  turpentine  is  now  obtained,  ar^ 
12  to  18  inches  in  diameter,  and  have  three  boxes  each. 

The  boxes  having   been  made,  the   bark  and   a   little  of   the 
immediately  beneath  it,  wliich  are  above  the  box,  are  h'frW'l :  an! 
this  excoriation,  the  sap  begins  to  flow  about  tlie  middle  of  March,  i:rui 
tilling  the  l)ox.     Each  tree  requires  to  be  freshly  hacked  every  ^ 
days,  a  very  slight  wound  above  the  last  being  all  that  is  nee  1»^J 
hacking  is  carrit^l  on  year  after  year,  until  it  reaches   12  to  !.">  f 
more,  ladders    being    used.       The  turpentine,  which    is   calh^i  <i 
removed    from   the   boxes    by    a  spoon   or  ladle   of  peculiar  tor::i 
collected  into  barrels,  which  are  made  on  the  spot  and  ai-e  oi  vrn 
construction.     The    lirst  year's  flow  of  a  new  tree,  bavinu  but  a 
surface  to  traverse  b(^fore  it  reaches  the  box,  is  of  special  gooict^ 
is  termed  Virtjin  dip. 

The  turpentine  which  concretes  upon  tlio  trunk  is  Oco.isi^ 
scraped  off  and  barrelled  by  itself,  and  is  known  in  the  wnu 
scrape,   or  Ijv  Knglish  druggists  as  Common  Frankincense  or  Gum  V 

Althouudi  a  large  amount  of  turjx^ntine  is  shipped  to  tijo  n  : 
ports  for  distillation,  a  still  larger  is  distilled  in  the  neitrhl^-'ur!; 

*  Wi.sner,    Dir  Gi(mrni<irt''v,   Ilnric  uud       F.   L     01ni.st«'J's    J^mrnr^   ii  iu  -^ 
b<ils'ti/h,  KrIaiii(.Mi,  l>Ol*.  78.  ^Va^«  HftUtji,  New  York.  l^bO   :■  -"^-'' 

•  riie  ac'MUiil  hcH'  uivfii   if<    taken  Ujin 
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tuq^ontinc  omlinnls.  Coppr  stills  are  iisecl,  rapahle  of  containing 
>  20  hanels  c»f  tur]>«»ntin<>.    Tlio  turpentinois  clislilh^d  without  water, 

volatile  oil  as  it  flows  from  the  worm  U'in;;  n^oeived  in  the  harrel  in 
ich  it  i>  afterwanis  Kent  to  market.  ^Vhen  all  the  oil  that  con  lie 
fitahly  drawn  off  has  lM»en  ohtained,  a  sj»i*rot  is  n*move(l  from  an 
nin^  in  the  bottom  of  the  Ptill,  and  the  resi<lual  Jtosnt,  aj»i>earing 
I  visi'iil  llnid  like  molasses,  is  allowed  to  tlow  out.  Onlv  the  first 
ilities  f»f  rosin,  as  that  oi)taine<l  from  Virffin  dip,  are  jrenerally 
Uiidertnl  worth  saving',  the  less  j)ure  soi-ts  hein^  simi)lv  iilhiwed  to  run 
iraste.  When  it  is  intended  to  save  the  rosin,  the  hitter  is  <Iniwn  off 
Da  vat  of  water,  which  s«*j»arates  the  <!hips  and  other  nihl»i>h,  and 
'  Txmw  is  then  jdnoed  in  barrels  for  the  market.  A  Xnrth  ('andina 
|ipntiiie  orchanl  will  remain    }>rodu(tive    nmler  ordinary  treatment 

fiftv  vears. 

The  ecdliH^ion  of  tur]>entine  in  the  departments  of  tlie  I^ndes  and 
ronde  in  the  south-west  of  Franee.  is  i)erformiMl  in  a  nmn*  rational 
nner  than  in  America,  inasmuch  as  the  plan  of  making'  deep  cavities 
the  tn»e  for  the  purpose  of  receiving;  the  resin,  is  avoided  by  the  simple 
Kclient  <»f  plarinj:  a  suitable  vessel  l)eneath  the  lowest  incision.*  The 
pentine  which  concrt»tes  ujmn  the  stem  is  termed  in  France,  (iaiimH 

Description  — Comtnon  tur])entine  is  chi«*fly  of  two  varieties,  namely, 
%^rnn  and  Jhrtftaiu;  the  first  alone  is  commonly  f<»und  in  the 
glUh  market. 

American  Turjyeuiine  —  A  viscid  honey-like  fluid,  of  yelli»wish 
otir,  S4»mewhat  opaque,  but  becomini^  transparent  by  exiM>sure  to  the 
;  it  lias  an  a^jreeable  oilonr  and  warm  bitterish  taste.  When  long 
pC  in  a  liottle,  it  is  seen  to  se])amte  into  two  layers,  the  up|»er  clear 
1  faintly  fluorescent,  the  lower  somewhat  turbid  or  granular.  When 
t  latter  [M>rtion  is  examined  under  the  micnxsco{)e,  it  is  found  to  con- 
t  mainly  of  minute  crystals  of  i)eculiar  curvet!  or  bluntly  elliptic 
ni.  These  cr}'stals  ait;  abietic  acid;  wiien  the  turpentine  is  warmed, 
\  m'stals  are  s{)eedily  dissolved. 

Bordeaux  Turjyeniine — in  all  essential  particulars  agrees  with 
iK-riran  tur{K»ntine;  it  appears  to  sepamte  rather  more  readily  than  the 
ter  into  two  layers, — a  transparent  and  an  opaque  or  crystalline. 

Chemical    Composition — The  tur]»entines  are  niixtun\s  of  resin 

I  essential  oil.     The  latter  which  amounts  to  from  15  to  30  i>er  cent.. 

sists  for  the  greater  part  of  various  hydrocarlK)ns,  all  corres|)onding 

he  fonnula  C*4I**     Many  of  the  crude  turp<»ntine  oils,  and  some  of 

n  even  after  rectification,  are   energetically  actetl  on   by  metallic 

ium.     This  reaction  proves  the  presence  of  a  certain  quantity  of 

irenated  oils,  not  one  of  which  has  thus  far  been  isolated. 

The   turjKfntine   oils   altln»ugh  agreeing  in   composition,  exhibit  a 

n  of  jilivsical  differences  acconling  to  their  origin,     (hie  and  the 

e  tree,  indeed,  vieMs  fmm  its  several  <»rgans.  oils  of  diffennt  pn)j>er- 

The  l>oiling  jioint  varies  between   152'  and  172   V.     The  sp.  gr. 

nean   tenj{»eratures   ranges   from   0*856   to    0*870.     (treattr  ditler- 

%  are  exhibited   in    the   optical  pro|H*rties,  some  varieties  of   the 

I   F-r  fiirtl.er  j,*rii-ul..r"j,  §«•«  Gui^»oiirt.  //iV.  c/a*  hot   i..  (lS'''S^i  *.'.'9. 

N    N    2 


composes.     Pure  colophony  has  a  sp.  <^r.  of  107,  and  is  hoi] 
transparent,  amorphous,  and  very  brittle.     At  temperatures  b 
and  20"  C,  it  rec^uires  ior  solution  8  parts  of  dilute  alcohol  (0 
addition  of  a  caustic  alkali,  it  dissolves  in  spirit  much  more 
is  plentifully  soluble  in  acetone  or  benzol. 

The  composition  of  colophony  agrees  with  the  formula. 
By  shaking  coarsely  powdered  colophony  with  warm  dilute  al 
converted  into  a  crystalline  body,  Ahietic  Acid,  C**H**0*, — a 
simply  to  hydratioiL  Under  such  treatment,  colophony  yield 
per  cent.'-  of  ahietic  acid,  and  therefore  consists  chiefly  of  the 
of  that  acid.  This  is  probably  the  case  with  the  resins  of  otb< 
The  living  tree  contains  only  the  anhydride,  for  the  fresh  rea 
is  clear  and  amorphous  after  the  expulsion  of  the  oil ;  and  wh 
to  the  air  it  loses  oil,  takes  up  water  and  solidifies  as  the  cryst 
— a  change  which  may  easily  be  traced  by  the  aid  of  the  i 
in  drops  taken  direct  from  the  trunk.  Amorphous  colophony 
transparency  even  in  a  moist  atmosphere,  and  appears  to  be 
passing  into  the  state  of  abiotic  acid,  only  when  the  assump 
needful  molecule  of  water  is  aided,  in  nature  by  the  presc 
essential  oil,  or  artificially  by  that  of  alcohol. 

Colophony  when  boiled  with  alkaline  solutions,  forms  gre 
abietic  acid,  the  so-called  rcsin^soajfs,  which  are  used  as  a 
otluT  soaps 

;siewert*s  Sylvic  Acid  is  regarded  by  Maly  (1864)  as  a  pro 
decomposition  of  abietic  acid ;  and  the  Pimaric,  Pinic  and  i. 
of  former  investigators,  as  impure  abietic  acid.  Pimaric  aci 
which  is  the  chief  constituent  of  Galipot,  appears  to  be  decided! 
80  far  as  we  can  judge  from  the  experiments  of  Duvemoy  (li 
one  of  ourselves  (F.) 

Abietic  acid,  as  well  as  the  unaltered  coniferous  resins,  i 
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Ilo^nng  figures,  winch  represent  the  quantities  iniportinl  in  the 
i  years : — 

1M0  1870  Itn  187S 

80,408  cwt  61,257  cwt.  2.231  cwt.  l,oou  cwt. 

^Atly  diminished  inii)ortation  of  the  crude  article  is  partially  ex- 
<!  hy  a  lai>cer  importation  of  Oil  of  Tur}>entine  and  Kosin  ;  hut  the 
Be  is  by  no  means  sutlicient  to  account  for  the  vast  diminution  indi- 
by  the  above  figures.  The  quantities  of  these  latter  articles  imjiorled 
he  Vnit4»d  Kingdom  during  the  year  1872,  were  as  follows  .--Oil 
rjirniinf,  220,292  cwt.,  value  £470,085,  six-sevenths  being  furnished 
t  Tniteil  States  of  America  and  the  remainder  chieHy  by  France. 
,  919.494  cwt.,  value  £492.246  ;  of  this  quantity,  the  United  Suites 
6*1  nine-tenths,  and  Fmuce  the  larger  part  of  the  remainder.^ 

ses — Turpentine,  Common  Frankincense  and  Colopliony  are 
iients  of  certain  plasters  and  ointments.  Oil  of  turpentine  is 
ooally  administiired  internally  as  a  vermifuge  or  diuretic,  and 
tl  extenially  as  a  stimulant.  But  these  substances  are  immeasui  ably 
uportant  in  medicine  than  in  the  arts. 

Thus  Americanum  vel  vulgare. 

lis  sulmtance,  known  among  druggists  as  Covimon  Frankincense  or 
Thun,  is  the  resin  which,  as  explained  at  p.  546,  concretes  uj)on  the 

of  the  pines  in  the  American  tur})entine  onhards,  and  is  there 

Scrape,     It  corresponds  to  the  Gali])ot  or  liarras  of  tlie  French, 

in  old  times  supplied  its  place. 

is  a  semi-opaque,  softish  resin,  of  a  pale  yellow  colour,  smelling 
"pentine  ;  it  is  generally  mixwl  with  pine  leaves,  bits  (»f  wood  and 

impurities,  so  that  it  n^quires  straining  Ix^fore  it  is  used.  l\y 
ig,  it  becomes  dry  and  brittle,  of  deejM»r  colour  and  milder  odour, 
r  the  microscojK?,  it  exhibits  a  crystalline  strnctuie  due  to  J///W/c 

of  which  it  chiefly  consists.  It  is  imported  fmm  Amerira  in 
\  but  in  insignificant  quantities  and  only  for  the  druggist  s  use. 
tiroes  however,  it  is  distilled  as  common  turpentine. 
ry  pine  resin,  of  which  Common  Frankincense  is  the  type,  evolves 
heated  an  agreeable  smell :  hence  in  ancient  times  it  was  conmiouly 
in  English  churches  in  place  of  the  more  costly  olibanum.  At 
It,  it  is  scarcely  emi)loyeil  except  in  a  few  phisters. 

TEREBINTHINA  VENETA. 

inihiva  Laricina  ;  Venice  Tur^tentijic,  Larch  Turpentine ;  F.  T/re- 
tnihine  de  Venute  ou  dc  Brian^on,  TeWbenfhine  du  mf'/he  ; 
f.    VenetianMitr  Ter^pcnthin,  IArchen'Tcr})€nthin, 

otanical  Origin — Finns  Lftrix  L  (Larij-  UnrojKva  DC),  a  tall  fon^st 
rthe  mountains  of  Southern  Central  Europe,  from  Dauphiny  tlutmgh 
Jp«  to  Styria  and  the  Carpathians,  ascending  to  an  elevation  of 
to  ooOO  feet  above  the  sea-leveL  It  is  largely  grown  in  plnnlu- 
in  England  and  Scotland. 

istory — The  turpentine  of  the  larch  was  known  to  Piosoorides  as 
U^l  from  the  Alpine  regions  of  Gaul.*     Pliny  also  was  acquainted 

mmal  Sta/rmenl  of  IHm   Tmdf  nf  the  •  Lib.  L  c«|).  W. 

vr  1S7:L  pp.  5S.  64.  60.  210. 
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with  it,  for  he  correctly  remarks  that  it  does  not  harden.  Galen  i 
2ud  century  also  mentions  it,  admitting  that  it  may  well  be  substi 
for  Cliian  turpentine,  then  regarded  as  the  legitimate  Terebintkina. 
later  times,  Mattioli  (circa  1550)  gave  an  account  of  the  method  c 
lecting  it  about  Trent  in  the  Tirol,  by  boring  the  trees  to  the  c 
.  which  is  true  to  the  present  day.  It  used  formerly  to  be  exported 
Venice. 

The  name  larch  seems  to  belong  to  the  turpentine  ratlier  than  t 
tree.  Dioscorides  says  the  resin  is  called  by  the  natives  Xapuu 
a  similar  name  is  mentioned  by  Galen.  In  a  commercial  guide,  < 
2'ariffa  tU  pesi  e  viisurCy  which  first  appeared  at  Venice  in  I5U3.  w 
*'  Termentina  sive  Larga" — and  larga  is  still  an  Itidian  name  for 
turpentine.  The  peasants  of  the  Southern  Tirol  call  it  Lergct,  ai 
Switzerland  the  common  name  is  Lortsch, 

Extraction — Larch  turpentine  is  collected  in  the  Tirol,  chiefly 
Meran,  Botzen  and  Trent.  A  very  small  amount  is  obtained  oca 
ally  in  the  Valais  in  Switzerland,  and  in  localities  in  Piedmoui 
France  where  the  larch  is  found.  The  resin  is  obtained  from  the  1 
wood,  by  making  in  the  spring  a  narrow  cavity  reaching  to  the  cen 
the  stem,  at  about  a  foot  from  the  ground.  This  is  then  stopped  up 
the  autiimh  of  the  same  or  of  the  following  year,  when  it  is  opene 
the  resin  taken  out  with  an  iron  spoon.  If  only  oiie  hole  is  thus  i 
the  tree  yields  about  half  a  pound  yearly  without  appreciable  detii 
But  if  on  the  other  hand  a  number  of  wide  holes  are  made,  and  espe 
if  they  are  left  open,  as  was  formerly  the  practice  in  the  Piedinc 
and  French  Alps,  a  larger  product  amounting  to  as  much  as  8 
obtained  annually,  but  the  tree  ceases  to  yield  after  some  years,  a: 
wood  is  much  impaired  in  value. 

Mold,  who  witnessed  the  collection  of  this  turpentine  in  tht-  S- 
Tirol, ^  observed  that  when  a  growing  larch  stein  was  sawn  thnu: 
resin  flowed  most  abundantly  from  the  heart-wood,  and  in  smulicr^iu. 
though  somewhat  more  quickly,  from  the  sap-wood,  and  tluit  tlit 
contained  but  few  resin-chicts.  The  practice  of  closing  the  c.iv; 
adopted,  not  only  for  the  sake  of  preserving  the  wood  and  for  thf  i 
convenience  of  lenioving  the  tur})entine,  but  also  because  it  u-i 
maintain  the  transparency  and  purity  of  the  latter. 

Description — Venice  turpentine  is  a  thick,  honey-like  tiui<i.  .- 
turbid,  yet  not  ijranular  and  crystalline;-  it  has  a  ])ale-yeilo\vi>li  • 
and  exhibits  a  slight  iiuoresccnce.      Its  odour  resembles  thai  nt'  e  ; 
tur[)entine  ])ut  is  less  ]x>werful ;  its  taste  is  bitter  and  aromatic, 
exposed  to  the  air,  it  thickens  but  slowly  to  a  clear  varnish  ;  it  «>^ 
harden  when  mixed  with  magnesia.     Larch  tuqx^ntiiie  thou^^Ii  « 
on  the  Continent,  is  seldom  imported  into  England,^  and  the  ar::  .- 
for  it  is  almost  always  s])urious. 

Chemical  Composition — Larch  turpentine  dissolve^-^  in  -i-: 
wine,  forming  a  clear  licpiid  whicli  reddens  litmus  ;  hot  wat^r  »^ 
with  it  also  accjuires  a  faint'  acid  reaction,  due  to  formic  and  pn: 
also  to  succinic  acid.     (Jlacial   acetic  acid,  anjylic  alcohol,  and  »i« 

'  Bo'a^lsche  Ziif.uinj,  xvii.  (lS5i))  320.  ^  On  ono  orcasi<»n  1  ubstrvi-ii  Vr: 

*  1    once   uicl  witli    resin    In    c^yst;a^li*le  j»^niine  in  a  |>ul>lic  dru;:  sjiltf  la  l* - 

drops  on  the  stem  of  a  larch  near  iieiu. —  i.arreU  imported  from  Trieste  beis^ 

F.  A.  F.  14  July.  1664.— D.  H. 
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lix  with  it  i»erfectly.  By  distillation,  it  yirlds  on  uii  avtraize  15  ikt 
eiit.  of  essential  oil  of  the  conijioMtion,  C^"IU^  which  UnU  at  loT*  C, 
nd  when  saturated  with  dry  hydmehloiic  acid  ^as,  ea>ily  proiluces 
rystals  of  the  con)|>oimd  C^^IP^  -f  HCl.  The  residuiJ  resin  is  soluble 
1  two  parts  of  warm  alcohol  of  75  i>er  cent.,  and  more  copiously  in 
ODcentrattnl  alcohol. 

Two  parts  of  the  tur(>entinc  diluted  with  one  of  Wnzol  or  acetone, 
eviate  the  ray  of  polarized  li^ht  U  o"*  to  the  rif/ht.  Tlie  essential  oil 
ieviates  G^"*  to  the  left ;  the  resin  [)erfectly  freed  from  volatile  oil  and 
lissolve<l  in  half  its  weight  of  acetone,  deviates  120'  to  the  rif/ht,  in  u 
olunui  50  nun.  lon<;. 

We  have  not  succcHjded  in  pri*parin;;  a  crystallized  acid  IVoui  the 
vsin  of  VtMiice  turi>entine,  althou^Ii  its  con)|)osition  accordin;;  to  Maiy 
18t)4),  is  the  same  as  that  of  American  colophony,  which  is  easily  trans- 
onned  into  crystallized  ahietic  acid. 

Uses — Venire  turpentine  apjwars  to  possess  uo  medicinal  ])ropertie8 
Jut  are  not  equally  found  in  other  substances  of  the  same  ela.ss,  and  as 
I  medicine  it  has  fallen  into  disuse.  But  in  name  at  least,  it  is  in  fre- 
|iient  requisition  for  horse  and  cattl(>  medicin<*s. 

Adulteration — Alsttm  (1740-GO)  said  of  Venice  turpentine*  that  it 
■  fteIi|oni  f(uind  in  the  shops,— a  ivmark  equally  true  at  the  present  day, 
br  hut  few  dru<^ists  trouble  themselves  to  i)rocure  it  ;^enuine.  The 
Venice  turjientine  usually  sold  is  an  artiticial  mixtun*  of  comm<»n  resin 
md  oil  of  tur])entine,  wliich  may  be  easily  distinguished  fn>m  the  pnxiuct 
rfthe  larch  by  the  facility  with  which  it  dries  when  spread  on  a  [uece  of 
itper,'  and  by  its  stronger  turpentine  smell. 

CORTEX  LARICIS. 

Larch  Hark, 
Botanical  Origin — rinus  Larix  L — see  p.  549. 

History — The  bark  of  the  larch  has  long  been  known  to  }M>sse5« 
nhngent  pwperties;  hence  it  has  been  used  in  tanning.  (Jerarde,'  who 
note  near  the  close  of  the  l<>th  century,  likened  it  to  that  of  the  ]iine, 
'hicli  he  described  to  be  of  a  binding  nature  ;  but  thei*e  is  no  evidence 
lit  it  was  an  otticinal  drug. 

About  the  year  185S.  larch  bark  was  recommendetl  by  Dr.  Krizell  of 
^blin,  and  afterwards  by  other  physicians,  as  a  stimulating  astringent 
id  ex[)ectorant  In  conse<iuence  of  the  favourable  elVects  which  liave 
iQlted  from  its  use,  it  has  been  included  in  the  Addiiwns  to  the  Phar- 
uo}<tia  itf  1867,  published  during  the  present  year. 

Description — The  bark  that  we  huve  seen  is  in  tlattish  pi'.Tt.*s  or 
!ge  quills,  externally  re<ldLsh-brown.  In  tlit»se  taken  from  old«r  wood, 
ftre  is  a  large  amount  of  an  exfoliating  cnrky  coat,  dis]>laying  as  it  is 
novetl,  bright  rosy  tints,  while  the  lil>er  is  of  a  dilFerent  texture,  sli^litly 
tous  and  whitisk     The  inner  surface  is  smooth  and  of  a  pinki^ll  brown, 

LeetuTtM  *m  the  MaUria  Medica,  I^nd.  fonntr  cannot  1n'  tnuchcii  with«>ut  Ailhtnnt; 

177U.  3^8.  to  the   HngiTs,  wh)l«*   thf   Utttr  will  h^vt 

Thiu  if  a  thin  Uyir  of  true  Vt-niri*  tur-  b«rconi«»  u  dry,  liari  vuriii.-jh. 

liar  and  another  of  roninion  tur|i«'ntiii6  '  Herha/i\   rnlarytd    iy    J<*/f  jiath,    LuuX 

BTMd  on  two  jihecU  of  piH^r.  it  wiU  he  1630.  136<}. 

a^ier  ll*e  UpM  of  toiiie  we^ka  that  the 
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or  pale  yellow.  The  bark  breaks  with  a  short  fracture,  exhaling  in 
agreeable  balsamic  terebinthinous  odour  ;  it  has  a  well-marked  astringtul 
taste.     Tor  medicinal  use,  the  inner  bark  is  to  be  preferred. 

Microscopic  Structure — A  transverse  section  exhibits  resin-dnca, 
but  fur  less  numerous  than  in  the  bark  of  many  allied  trees.  Tlie 
medullary  rays  are  not  very  distinct.  Throughout  the  middle  layer  of 
the  bark,  large  isolated  thick-walled  cells  of  very  irregular  shape  m 
scattered. 

Chemical  Composition — Larch  bark  has  been  examined  by  St«- 
house,*  who  finds  it  to  contain  a  considerable  amount  of  a  peculiir 
tannin,  yielding  olive-green  precipitates  with  salts  of  iron.  The  wm 
chemist  also  discovered*  in  larch  bark  an  interesting  crystalliabk 
substance  called  Larixin  or  LaHxinic  Add,  which  has  the  compoffltioB, 
QiojjiO(j5  j^  yjjj^y  |jg  obtained  by  digesting  the  bark  in  water  at  #0. 
and  evapomting  the  infusion  to  a  syrupy  consistence.  From  thislif 
still  further  cautious  heating  in  a  retort,  the  larixin  may  be  disiilW, 
during  which  operation  some  of  it  crystallizes  on  the  inner  suite 
of  the  receiver,  the  remainder  being  dissolved  in  the  distilled  liqitf. 
From  the  latter  it  may  be  obtained  in  crystals  by  evaporation.  T^ 
substance  forms  colourless  crystals,  sometimes  as  much  as  an  inch  loif ; 
it  volatilizes  even  at  93°  C,  and  melts  at  153°.  It  requires  about  < 
parts  of  water  for  solution  at  15°  C,  but  more  freely  dissolves  in  boili^ 
water  or  in  alcohol.  From  ether,  in  which  it  is  but  sparingly  solnbli, 
it  separates  in  brilliant  crystals.  The  solutions  have  a  bitterish  aiaii' 
gent  taste  and  a  slightly  acid  reaction,  and  assume  a  purple  hue  a 
addition  of  ferric  chloride.  When  a  solution  of  baryta  is  added  to  i 
concentrated  solution  of  larixin,  the  latter  being  in  excess,  a  I'^Ib* 
gelatinous  precipitate  foils  ;  it  is  readily  soluble  in  boiling  water  d:..i:> 
deposited  again  on  cooling.  Larixin  is  allied  to  pyroiiallol  an-l  p)> 
catecbin,  but  differs  from  botli  in  that  it  exists  ready  fornit-*!,  ani  :» ^3 
ediict,  not  a  product.  Stenhouse  failed  to  obtain  it  either  from  the  i-iK 
of  rinus  Abies  L,  or  from  that  of  F.  ailvestris  L 

Uses — Larch  bark,  chietly  in  the  form  of  tincture,  has  IvfR  ::e- 
scribed  to  check  profuse  expectoration  in  cases  of  chronic  bronciii:^:  •• 
has  also  been  found  useful  in  arrestin;^  internal  ha?niorrbaize. 


TEREBINTHINA  CANADENSIS. 

Bfihamnm  C(f7indruse ;  Cnnruhi  Bnham,  Canadian  Tur/^nfinf ;  Y.V'*' 
hfuthiiie  OIL  Baamc  de  Canada  ;  Cr.  Caniida-Ualsmn. 

Botanical  Origin — Pinvs  hn/sainra  L.  (Ahirs  hnjsain>'n  Mur-hu 
the  Halsam  Fir  or  J>alm  of  (.Jilead  Fir,  a  handsome  tnv,  20  tn  4 '  r^** 
high,  with  a  trunk  (i  to  12  inches  in  diameter,  sonietiinei^  attaining'  >t:- 
larger  dimensions,  growing  in  profusion  in  the  NortlH>rn  an»i  Wvvrra 
United  States  of  America.  Xova  Scotia  and  Canada,  Imt  n'>t  ol-vn-*! 
beyond  G2'  X.  lat.  it  rest^nibles  the  Silver  Fir  of  Euroixi  (/V/n(W-'.'  L. 
but  has  the  bracts  sliort-poiut(*d  and  the  cones  more  acute  at  eacii-.-'i 

^rrnrrrffui'js  of   thr    J:<njnl   .SWirfj/,    xi.        write  tlio  nam»'  /wri>,'w  ini*tiMil  of /"•  *■ 
{\>^&2)  4(14.  >vith  tlic  concurrcucc  of  Dr.  Suiih'u-^ 

"  Phi/.    Tmns.,  Vi)l.    ir.i  (lsn2^  53.  — Wc 
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r^anmla  bHlsain  is  also  tuniisliod  bv  Pintm  FmAeri  Pursli,  tlie  Small- 
ieA  or  Double  lUlMaiii  Fir,  a  ti'ne  found  (»ii  the  mountains  of  Penn- 
anift,  Virj^inia,  ami  southwanl  on  the  hi«rh«*st  of  the  Alle;j:lianii*s.* 
ViniiA  Cnnathnsis  L  {Ahirn  Ctttifuh/iniM  yixohx.),  tiie  Hmilork  Spruro 
VTU>!k*,  a  lar«;e  tn^e  abundant  in  the  saine  (M»untri«*s  as  /'.  fuiUanua, 
extending;  tlirouj^hout  IJritish  America  to  Alaska,  is  said  to  yitdd  a 
lar  turfM'Utine,  which  however  has  notyi't  Ihmh  hutticiently  examined. 
Hemhx^k  Spnice  is  of  eonsidenible  importanc**  on  arcount  of  tlie 
I  colltH'ted  from  its  trunk,  and  tlie  essential  <ul  distilie«l  fitun  its 
\^,  the  latter  o{)eration  beinj;  j)erformed  on  a  lai>ie  scale  in  Madison 
ntv,  Xew  Y«)rk.  The  inner  bark  of  the  tree  is  a  valuable  material 
Auning. 

History — I/^wis,  in  l)is  HiMnry  of  thf  Mafrrla  }fedirn  published  in 
1,  says  that  "^w /"Av/^/w/ //r//.sf/7/?  "  obtained  fmm  the  (Canada  Fir,  is 
etinies  brought  into  Europe  under  thenatueof  jB///j«flrwww  Cntwd*'nM, 
ada  balsam  was  first  introduced  into  the  I^>nilon  Pharnuicop<iMa  in 
8.  From  the  books  of  a  I^ondon  druj:gist,  J.  Ciurney  Ik^van,  we  tind 
its  wholesale  price  in  177<)  was  4x.,  m  17^^S,  fw.  j)er  tt). 

Description — Canada  balsain  is  a  transj)aront  rosin  of  honey-like 
listence,  and  of  a  light  stniw-colour  with  a  greenish  tint.  \\y  kee])ing, 
owly  U'comes  thicker  and  of  a  somewhat  darker  hue,  but  always 
ins  its  transparency.  When  carefully  examined  in  direct  suidight, 
chibita  a  slight  greenish  lluorescence  in  tlu*  sam(»  d**gree  as  other 
eutine«  or  as  copaiba  ;  this  optical  power  apiH*ai*s  to  incivase  if  the 
im  is  ex|K)sed  to  a  heat  of  al)out  200'  C. 

L*anada  balsiim  has  a  pleasant  aromatic  odour  and  bitterish,  feebly 
I,  not  disagn»eable  taste.  On  account  of  its  flavour  it  is  .soui<*tinies 
d  Bttim  of  Gifrnrf,  luii  ernuieously,  as  this  latter  is  di-rived  from  a 
of  the  genus  Hnfunmotli-ntlroa  gn)wing  in  Arabia.  We  found  a  good 
n»'n*ial  balsam  to  have  a  sp.  gr.  of  ()-9l»S  at  14  ri""  ('.,  water  at  the 
f  temjKTature  Indng  1(M)().  Four  j»arts,  mixed  with  one  of  benzol 
examined  in  a  column  of  oO  mm.  in  length,  deviated  a  my  of 
■ized  light  2'  to  the  right.  The  balsam  is  perfectly  scduble  in  any 
►rtion  in  chloroform,  benzol,  ether,  or  warm  amylic  alcohol;  and 
ohition  in  each  case  reddens  litmus.  With  .sulphide  of  carlKin,  it 
s  ivH<lily,  but  the  mixture  is  somewhat  turbid.  (fla«"ial  acetic  acid, 
n«»  or  ab.Holute  alcolnd  dis.so|ve  the  Uilsam  partially,  leaving  after 
it  ion  ami  c<M)liug,  a  cou'^iderable  amount  of  amorphous  residue. 
»h«uiy  and  Venice  turpentine  are  completely  dissolved  bv  the 
is  iu  question,  as  well  as  by  sjurit  of  wine  containing  70  to  75  per 
of  alcohol. 

hemical  Composition ' — Like  all  analogous  exudations  of  the 
V/vr.  l.'anada  turjKjntine  is  a  mixture  of  resins  with  an  essential  <»d. 
?  latter  is  allowed  to  evaporat**,  the  former  are  left  as  a  transpan»nt 
what  tough  and  elastic  niass.  The  )iro))ortion  of  the  compoiu*nt>  is 
o  certain  limits,  variable  in  difTm'nt  samples.  The  specimen  befon^- 
ioneil  lost  after  an  exposuiv  in  a  steam-bath  during  sevend  diiys.  no 

•  Omr,  fioftgntf  0/  fh^  ytnihcm  I'niUd  •  Tho  «»x|H»rimontH  «let:iili'il  iimior  thi^  hvad 
N«w  York,  lb6»i.  422.  were  i>crfonnoil  l»y  Dr.  F. 
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less  than  20  per  cent,  of  volatile  oil,  or  eveu  24  per  cent,  if  th« 
luent  was  made  on  a  very  siiiall  scale,  as  with  20  grdiumes  or 
thill  layer. 

By  distillation  with  water,  it  is  not  easy  to  obtain  more  th 
18  per  cent,  of  essential  oil.  The  resin  in  this  case  is  a  cougl 
non-transparent  mass,  retaining  obstinately  a  large  proportion  o 
which  can  only  be  removed  by  keeping  it  for  some  time  at  a  l 
tare  of  100"-17(r  C. 

The  oil  as  obtained  by  distillation  with  water  is  colourless, 
the  odour  of  common  oil  of  turpentine  rather  than  the  agreeab 
of  the  balsam;  it  consists  of  an  oil,  C^^H'^  mixed  with  an  insij 
proportion  of  an  oxygenated  oil,  the  presence  of  which  may  bepr 
the  slight  evolution  of  hydrogen  on  addition  of  metallic  sodiui 
the  oil  has  been  freed  from  water  by  contact  with  fused  chit 
calcium.  After  this  treatment,  a  small  proportion  begins  to  c 
about  160"  C,  but  by  far  the  larger  part  boils  at  167''  C,  a  small 
only  distilling  at  last  at  170°  C.  and  above.  The  oil  obtained  ; 
examined  under  the  conditions  already  mentioned,  has  a  sp.  gr.  ol 
and  the  power  of  rotating  a  ray  of  polarized  light,  d'6°  to  tl 
The  portion  distilling  at  160°  does  not  differ  in  this  resj>ect;  bi 
passing  over  at  170°,  deviates  the  ray  7*2''  to  the  left.  The  oil 
dissolves  a  laro;e  proportion  of  glacial  acetic  acid  ;  an  ecjual  we 
each  nuxes  perfectly  at  about  54°  C,  but  some  acetic  acid  separa 
cooling. 

The  essential  oil  of  Canada  balsam,  saturated  with  dry  hyJrm 
acid,  does  not  yield  a  solid  crystallizable  compound  ;  but  this  is 
obtained  on  addition  of  fumiu<^  nitric  acid  and  «'entlv  heatin^'  wh 
inside  of  the  retort  becomes  covered  by  sublimed  crystals  of  C^'ll-^- 
Thus,  this  oil  in  its  general  characters,  bears  a  close  rebemblaikv 
essential  oils  of  the  cones  of  Pinus  Ptcca  L.,  and  of  the  leaves  uf  P.  I 
Hiinke,  and  to  most  of  the  French  varieties  of  oil  of  turpeniiiit.-. 
than  to  the  American  turpentine  oils,  which  rotate  to  the  U'j.'l 
combine  immediately  with  H  CI  to  form  a  solid  crvstalline  eoiu;*-.; 
On  the  otiier  hand,  the  resin  of  Canada  biilsani  is  dexircL'M' 
parts  of  it,  entirely  deprived  of  essential  oil  and  di;->olved  in  one  of  i 
deviatin;j:  tiie  ray  8  3°  to  the  rii^ht.  The  optical  powers  of  tiic  tu- 
l)onents  (oil  and  resin)  are  therefore  anta^ionistic. 

The  resin  of  Canada  balsam  consists  however  of  two  ditrlTeut  1 
787  per  cent,  of  it  beinu'  soluble  in  boiling  absolut<3  alcohol,  an 
(in  our  s|)ecinien)  leniaining  as  an  amorphous  mass,  readilv  >-^::^ 
ether.  Neither  the  alcoholic  nor  tlie  ethereal  solution  yields  a  en-" 
residue  if  allowed  to  evaporate.  They  redden  litmus,  but  wt  u: 
succeed  in  obtaining  any  crystallized  resinous  acid,  such  a>  <■ 
crystals  of  which  are  so  readily  formed  [(  common  turpentine  or 
})hony  is  digested  with  dilute  alcohol.  Glacial  acetic  acid  act^  u;^- 
resins  like  absolute  alcohol.  Caustic  alkalis  do  not  dissolve  t'i:::t 
balsam  or  the  resin;  the  former  however  is  cousiderablv  tliitiCfL 
incor})oration  with  1  of  its  weight  of  recently  calcined  ii:;:irii«:'-''^ 
the  mixture,  moistened  with  dilute  alcohol,  is  kepi  at  *J.*I"  (.'.  U':-^ 
days  and  frecjuently  stirred,  a  mass  of  hard  consistence,  liualiy  :: 
lucent,  results.  Caustic  ammonia  heated  with  the  balsam  iu  a  i* 
bottl<?,  forms  a  thick  milky  jelly,  which  does  not  afterwaids  ^eJ^4^j 


Heuci*,  accurding  to*our  invt\stigaliont>,  100  pavU  of  Caiiatia  turiK^ii- 
tie  coiisi^it  (if 

KsjitMitial  oil,  ('*'4P^  witii  a  very  biiiall  pnnMUliuii  of 

au  oxyp'iiati'd  oil     ...          ...  ...  ...          ...  1*4 

lUftiin  i»oIul)I(!  in  l}oiliij«;  aIcohi>l  ...  ...          ...  tio 

ICefriu  soluble  only  in  el  her     ...  ...  ...          ...  \\\ 

The  rehull  of  Wirzen's  examination  of  Canada  balsam^  are  not  in 
aotniilete  accordance  M'ith  those  here  stated,  lie  found  \\\  percent,  of 
111  und  three  ditVeivnt  amorphous  resins,  one  of  which  had  the  com- 
poiition  of  abietic  acid. 

Production  and  Commerce — Canada  balsam  is  o1)tained  either  bv 

• 

Cictiirin^  the  vebiclcs  whicli  f<»rni  under  the  Inirk  of  the  trunk  and 
uches,  and  collectin;^  tlieir  tluid  contents  in  a  bottle,  or  by  making  in- 
Bisions.  It  is  obtained  )»nncipally  in  L)\ver  Canada,  and  is  hhi)»|KMl  from 
Uontreal  and  Quebec,  in  ke;:s  or  lan^e  barrels.  In  the  nei;;hI>ourlio()d  of 
Quebec,  alK»ut  2000  ^'allons  (2(^000  lb.)  used  to  be  collected  annually;  but 
II  18GS,  owin«(  to  distress  among  the  farmers,  the  (juantity  obtained  was 
musually  lar^e,  and  it  was  estimated  that  nearly  7000  gallons  would  be 
X|iorted  to  Knglaud  and  the  I'nited  States.*  I  Hiring  a  recent  scarcity 
ld72-7«{)  a  sort  of  bal^am  from  Ori^gon  has  been  substituted  in  the 
^merican  market  for  true  Canada  balsam.' 

Uses — The  medicinal  i)roperties  of  (.'anada  balsam  n*semble  those  of 

>paibaand  other  terebinthinous  oleo-resins,  yet  it  is  now  raivly  employed 

I  a  remedy.     The  balsam  is  much  valued  for  mounting  objects  for  the 

icro8co[>e.  as  it  remains  constantly  transparent  and  uncrystalline.     It 

also  used  for  making  varnish. 


TEREBINTHINA  ARGENTORATENSIS. 

^r^assburg  I'urpeniine  ;  F.   Trrifbnithine  iVAlsatr  uu  dr  Stra»Unir(/,  Ter^' 
henthinc  du  snpin  ;  (J.  A^tntssbntycr  TtrjH-nthm. 

Botanical  Origin — J*itnfs  J'icm  L.  (AhicA  ptrfhmtti  DC.;,  tin*  Silver 
ir/  a  large  handsome  tre**,  gixjwing  in  the  mountainous  parts  of  Middle 
ttd  Southern  Kun»pe  from  the  Pyrenees  to  the  Cauciisus.  and  extending 
Uder  a  slightly  tlitVerenf  ft»rm  (var.  (3.  Ctjihuitfniat)  into  continental 
l^vtrre  and  the  islands  of  Kui»iea  and  Ceidudonia. 

History — I»elon  in  his  treatise  iJe  ArlMtrihas ain ijVn's  l.'»r»I>'  ihscriWd 
lis  tur]ientine,  which  is  also  brietly  yet  accurately  noticed  by  Samuel 
^le,^  a  learned  a])othecaiT  of  Luidon  and  the  friend  of  Sloane  und  Kay. 
•  had  a  phice  in  the  London  rilannacopieia  until  17S8,  when  it  was 
Kiitted  Irom  the  materia  medica. 

Extraction — The  resin  of  J\  rioa,  like  that  of  1\  haLsawni,  is  e<»n- 
^Jied  iu  little  swellings  of  the  bark  of  young  steuis,  and  is  extracted  by 

■     /V   ftiljutwin   et    ffrtrA^rtiin    df    linixinno  •  ProcfftiiHijn   n/   thr    Jluimriin    Vharma- 

^^adtu^,  \\KU\l\^UiTv\»\  l>»4y,     nl»HTnii't«Ml  cutii-at  .^K^i.ito'H,  PIiilii<lt]|>liiu,  ;^73.  IlV 

t3M»  JakrtMUrifkt  of  WiijL'rrrt  for  1>41».  US.  — aJjHi  ^^r4.  V.V.\. 

'    Frofii   iu  format  lull  olilik'iii^rly  «'oii  I  nni  111-  *  Sufnn  in  Kn  ruh  ;    J/Vi^V'iitN^  ur  ICtiii- 


by  Mr.  N.  Men'«-r  of  Aluutrcal  aud  .Mr.       tannr  in  (;«tu):ii:. 
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:ed  throughout  Northern  and  the  monntainou«  parts  of  Central 
]»ut  not  indigenous  to  Great  Britain,  thoujih  extensively  plante<l 
ian  Iji])land,  it  reaches  at  ^8**  N.  lat..  almost  the  extreme  limit 
rejjetation,  while  southward  it  extends  to  the  Spanish  Pyrenees, 
lips,  it  ascends  to  6000  feet  above  the  level  of  the  sea. 

tory — In  accordance  with  the  definition  of  the  London  Pharma- 
and  the  custom  of  Eni:lish  dru«j«,asts,  the  name  Burtjnnfiif  Pitch 
•te<l  to  the  prtnluct  of  the  alwve-named  species.  The  pharmaco- 
f  France  use  an  equivalent  term  with  the  same  limiuitions  :  hut 

parts  of  the  ("ontinent,  PU  Burgurulica  ha?  a  witler  meanin<(, 
llowed  to  include  the  turpentines  of  other  ConiJ'eric.  We  here 
it  in  the  Kn^lish  sens<\ 

inson,  an  ajiothecarj'  of  London  and  herbarist  to  Kinjj  Charles  L, 
)f  *•  linnjony  Pitch  "  as  a  tiling  well  known  in  his  time.^  Dale 
h/irmaroiofjin  (li>93)  mt^ntions  PLr  Burt/ifTuiita  as  l)t»inj^  im|M)rted 
jland  from  Germany,  and  it  is  also  noticed  by  Salmon  (1G93), 
•s  "  it  is  brous^ht  to  us  out  of  Burgundy,  Germany  and  other 
ear  Strasbur^h."* 

•?t,  writing  in  IWis  al)out  the  same  period,  discards  the  prefix 
ft/  as  a  fiction,  remarking  that  the  best  Poix  f/rasae  comes  from 

and  Stnu^sburg.* 

ther  this  n»sin  ever  was  collected  in  Bui^umly,  we  are  unable  to 
le.  It  may  pn)bably  have  ac([uired  the  name  through  having 
iiught  into  commerce  from  Switzerland  and  Alsace,  bv  way  of 

C'omte,  otherwise  called  Comte  de  Bourgogue  or  Haute 
:ne.* 

[undy    pitch  is  enumerated  among  the  materia  medioa  of  the 
Phannac«)|Heia  of  1077,  an«l  in  every  subsequent   etliti<m.     In 
1809,  it  was  defined  under  the  name  of  J'ix  arida,  as  the/>r<r- 
/iin  of  Pinus  AhicA, 

iuction — Burgundy  pitch  is  pmduced  in  Finland,  in  the  Black 
n  the  Grand  Duchv  of  Baden,  Austna  and  Switzerland.  On 
te  of  Biin^n  Linder  at  Svarta  near  Helsingfors,  it  is  obtained  by 

the  crude  n»sin  in  contact  with  the  vajMuir  of  water,  and 
r.  The  quantity  annually  produced  there,  was  stattnl  in  18(i7  to 
()  kilogr.  (089  cwt.)  * ;  that  atlbnled  by  an  establishment  at  Ilm 
ime  country,  amounted  t4)  80,000  kilogr.  (157  >  cwt.).* 
he  neighbourhoo<l  of  0))penau  and  on  the  Kniebis  mountain  in 
id  Duchy  of  Baden,  the  stems  of  the  firs  are  woundeil  at  equal 
s  by  making  perpendicular  channels,  li  inches  wide  and  the 
depth.     The  resin  which  exudes  from  these  channels,  is  scrajHnl 

an  iron  instruimuit  made  for  the  purpose,  and  purifitnl  by  U'ini; 
in  hot  water,  and  strained.  Tliis  is  j)erform'*d  in  three  or 
dl  esUiblishmenls  ut  Oppenau  and  the  neighl> Hiring  village  of 
erg.     In  this  stale  the  resiin,  which  is  ojtaque  and  contains  much 

ro/  Plantn,  1640.  I.'i42.  [P.  Ahua  L]  in  ^k^X  plenty  '* /«  fiut^juH' 

fttt  Kntjiuih  Phimdan^  lrti>3.  1031.  tiieiM  hUftUihun,"  yrt  iii«ki*?«  no  |uiiti('ular 
ij£M  DfugufS^  I'ariA,  1CV)4.  imrt  i.       alluMiuu  t«»  it  yipMint;  rnNJn. 

•  Phann.  Jottni.  ix.  (1mJ7)  lfl4. 
ru^  iu  hi»  Stiqfiutn   SrifUfntfthia  ■  f/^.ntrrm'rhiiti'h^i'    Aua^uUnns^' Br  richly 

ttarka  that  h«  hiid  t«fu  Uie  Pt^m      z.  ^Wieo,  1S<}S}  471. 
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moisture,  is  called  Wasserharz.     By  a  further  straining  and  evapc 
a  portion  of  the  water,  its  quality  is  improved. 

The  manufacture  in  that  part  of  Germany  is  on  the  decline,  pa 
consequence  of  the  timber  being  injured  by  the  wounding  of  the 
80  that  the  collecting  of  resin  is  not  permitted  in  the  large 
belonging  to  the  governments  of  Baden  and  \Viirteml)enj.  \V( 
had  the  opportunity  of  observing^  that  in  the  establishments  in  qu 
French  turpentine  or  galipot,  imported  from  Bordeaux,  as  v 
American  ro^in  or  .colophony,  are  used  in  quantities  certainly  ex( 
that  of  the  resin  grown  on  the  spot. 

In  the  middle  of  the  last  century,  some  Burgundy  pitch  wa 
duced,  according  to  Duhamel  ^  in  the  present  canton  of  Xeuchat 
no  such  branch  of  industry  is  now  pursued  there,  at  least  on  a 
scale.  On  the  other  hand,  in  the  districts  of  Moutier  and  Deleu 
the  Bernese  Jura,  this  resin  is  still  collected  though  it  is  not  km 
Burgundy  Pitchy  but  is  termed  simply  Foix  blanche  (Wiiite  Pitch; 
surveyor  of  the  forests  of  this  district,  which  is  one  of  the  rich 
Pinus  Abie%  has  informed  one  of  us  that  from  790  to  SoO  quinta 
collected,  and  exported  to  Basle,  Zurich,  Aarau  and  Vaud.  The 
is  worth  m  loco  (1868),  100  to  110  francs  (£4  to  £4  8.>\)  the  ^'^^ 
quintals.  The  quantities  collected  in  other  parts  of  Switzerland  ar 
less  considerable. 

Description— Pure  Burgundy  pitch,  of  which  we  have  nun 
authentic  specimens,  is  a  rather  op  ique,  yellowish-brown  substance 
and  brittle  when  cold,  yet  gradually  taking  the  form  of  the  ves 
which  it  is  kept.  It  is  strongly  adhesive,  brei\ks  with  a  clear  coDci 
fracture,  and  has  a  very  agreeable,  aromatic  odour,  e^^pe«Mally 
heated.  It  does  not  exhihit  a  crystalline  .structure,  altliou.:h.  as  w- 
frequently  observed,  the  resin  on  the  ste:u  of  the  tree  is  'i.-. 
crystalline. 

Jhirgundy  pitch    is   readily  soluble   in   glacial  acetic  aeii.  a.' 
absolute  alcohol,  and  even  in  alcohol  of  75  ])er  cent.  (sp.  i:r.  U  v- 
its  solubility  in  these  licjuids  is  considerably  altered  by  the  prrr<! 
wat(M-  or  essential  oil ;  and  still  more  bv  the  formation  of  ahi  t:-.  .i 
the  resiu  itself.     The  same  intiuences  also  affecl  tiie  iiiekini:  {H..ii:. 

The  crude  resin  (»f  Pitms  Abus,^  deprived  of  es^enrial  uil  an; 
solved  in  one  ])art  of  absolute  alcohol,  was  found  tu  deviutt'  a  r 
])olarized  li.udit  '^''  to  the  left,  in  a  coluuin  of  50  nun.;  the  esst-i-r: 
deviated  .S'5 '  to  the  same  direction.  The  oil  contains  a  small  aiii'^ 
an  oxv'enated  oil.  After  treatment  with  sodium,  the  oil  w  hidi  rt: 
does  not  form  a  solid  compound  if  saturated  with  hydrochh>ri.-  :i:; 

Chemical  Composition — The  investigations  of  Maly  iii':" 
at  p.  548  alVord  a  satisfactory  elucidation  of  the  chemical  pruj*':* 
the  pinic  resinous  exudations.  They  all,  according  to  that  {.'h-^v^^ 
mixtures  of  the  same  amorphous  resin.  C'^4r''-0»,  with  es>;enn.il  ■'■ 
the  com])osition  (J^^IP^  These  terebintliiuous  juices  are  C'.»ll'^*-- 
sold  either  in  tlunr  natural  state  as  turprntinc,  or  deprived  m-rv  ■' 
completely  of  their  volatile  oil,  in  which  c<jndition  they  are  n}"-> 
by  BunjiDKhj  Pitch,  and  finally  by  rosin  or  colophuny. 

*   I  spcnl  s.'V'^ral  davs  in  th»*  localities  in  -   TniiW  dct  Arhrrs,  t>{c,  i.  ilTJ..'  *- 

1873.  -F.  A.  K.  '  3  Colle.ted  bv  rnvst-lf-F.  A.  ■ 
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■pentines  flowing  down  the  stems  of  the  trees,  gradually  lose 
patency  if  allowed  to  dry  slowly  in  the  air,  becoming  at  the 
Imnier  an<l  somewhat  gnuiular.  This  alteration  is  due  to  the 
on  of  water,  which  at  hust  is  not  only  mixed  with  the  com- 
the  resinous  juice,  but  to  i^ome  extent  combin«*s  chemically 
L»sin  so  as  to  tmnsform  it  into  a  crystalline  body  having  the 
of  an  acid.  The  fact  is  easily  observed  if  clear  dn^ps  of  the 
of  Pinits  silirfitris,  P,  Abies  or  /*.  rirea  are  collect4^*d  in  vials 
[>erfectly  dry.  Thus  treated,  these  turpentines  remain  trans- 
L  the  addition  of  water  causes  after  a  sliort  time  tlie  formation 
jopic  crystals  of  abietic  acid,  rendering   them  more  or  less 

icntines  are  collected  l>efore  they  lose  their  essential  oil  by 
(I  and  oxidation,  and  before  tliey  have  l)ecome  crystalline,  they 
tained  perfectly  transparent  by  distilling  off  the  volatile  oil 
ater.  The  distillation  being  most  commonly  carried  on  with 
remaining  resin  is  opaque. 

s  of  opinion  tliat  the  same  amorphous  resin  occurs  in  all  the 
ind  that  it  yields  by  hvdration  the  same  acid,  nainelv  Ahieiie, 
s  \m}v\\  descrilwul  by  former  chemists  as  Pinir,  St/!cir  and 
aids,  all  (»f  which  indeed  are  admitted  to  have  the  same  com- 
We  must  however  rememlKr  that  several  sorts  of  turpentine. 
I  Ikxlsam,  appear  incapable,  according  to  our  experiments,  of 
ny  crystalline  resinoid  compound  whatever ;  and  that  their 
^  resin  being  but  partially  soluble,  is  certainly  not  a  honio- 
ibstauce. 

ystals  as  formed  naturally  in  the  common  turptmtines,  do  not 
fciselv  the  same  forms  as  those  obtained  artiticiallv.  when  the 
agitiUed  with  warm  diluted  alcohol,  as  in  tlie  preparation  of 
d.  As  to  Pimaric  Acid,  we  have  pivjjared  it  in  quantity  from 
e  n»sin  of  Pinus  Pinaster,  but  have  always  found  its  crystalline 
entirely  ditlerent  from  that  of  abietic  acid.* 
re  inclined,  therefore,  to  think  that  the  composition  of  tha 
ConiftrfT  is  not  so  uniform  as  Maly  suggests.  The  remarkable 
their   essential    oils    is   a    fact   whicli    seems    in  favour  of 

—Burgundy  pitch  is  prescribed  as  an  ingredient  of  plasters, 
emph»ved  is  useful  as  a  mild  stimulant.  In  (termanv,  it  has 
lomic  applications,  one  of  which  is  the  lining  of  Wer-casks.  for 
rpo.se  a  composition  is  used  called  Brauerprch  (brewers*  pitch), 
mixing  it  with  colophony  or  gal ijH>t. 

deration — No  drug  is  the  subject  of  more  adulteration  than 
•  pit<'h.  so  much  so  that  the  very  name  is  understood  by  some 
h>gists  to  be  that  of  a  maimfactured  comjxmnd.  The  substance 
i  sohl  in  Kngland.  is  made  by  melting  together  c<»lophony 
u  oil  or  some  other  fat,  water  Iwing  stirr<»d  in  to  render  the 
ipaque.  In  apj>earance  it  is  very  variable,  ditlVrent  samples 
■;  different  sliad<\s  of  bright  or  dull  yeHow  or  yellowisli-brown. 
en  broken  exhibit  numennis  cavities  containing  air  or  water ; 
>re  or  less  opaque,  bt»C4uning  in  time  transpan*nt  on  the  surface 

»  Jahresbrricht  of  Wijrjfprf  ati<l  Hu^emann  f»r  1S67.  S7. 
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by  the  loss  of  water.  Artificial  Burgundy  pitch  is  offered  for  i 
bladders  ;  it  has  a  weak  terebinthinous  odour  and  is  devoid 
peculiar  fragrance  of  the  genuine.  The  presence  of  a  fatty  oilia 
discovered  by  treatment  with  double  its  weight  of  glacial  aceti 
which  forms  a  turbid  mixture,  sepamting  by  repose  into  two  layc 
upper  being  oily. 

PIX    LIQUIDA. 

Wood  Tar ;  F.  Goudron  vegetal,  Poix  liqnide ;  G.  Holztheer,  FidUi 

Botanical  Origin— Tar  is  obtained  by  submitting  the  wood 
stems  and  roots  of  coniferous  trees  to  dry  or  destructive  distil 
That  found  in  commerce  is  produced  in  Northern  Europe,  chietlj 
two  species,  namely  Pinus  silvestris  L.  and  P,  Lcdeboarii  KodL  ; 
Sibirica  Ledeb.)  These  trees  constitute  the  vast  forests  of  . 
Europe  and  Asia. 

History — Theophrastus  gives  a  circumstantial  description  o; 
preparation  of  tar,  which  applies  with  considerable  accuracy  to  tht 
cesses  still  practised  in  those  districts  where  no  impix>ved  methi 
manulacture  have  yet  been  introduced. 

Production — The  great  bulk  of  the  vegetable  tar  used  in  Ei 
and  known  in  commerce  as  Archangel  or  Stockholm  Tar,  is  prepar 
Finland,  Central  and  Northern  Eussia,  and  Sweden. 

The  process  is  conducted  in  the  following  manner : — vast  8ta( 
pine  wood  consisting  chietiy  of  the  roots  and  lower  portions  of  the  i 
(the  more  valuable  \)kiv\.s  of  the  trees  being  used  Jis  timber).  ui:0 
taiuing  as  much  as  'M),UO[)  to  7U,(JUU  cubic  feet,  are  earetui.y  ;., 
together,  and  then  covered  witli  a  thick  layer  of  turf,  mu?.>.  and 
beaten  down  witii  heavy  6taii4»ers.  Tiie  whole  stack  of  biiltrts  b 
fctructed  over  a  conical  or  fuiiuel-like  caviiy  nuule  in  the  ;;r"Ui 
possible  on  the  side  of  a  hill,  this  arrangement  being  adoptt-J  tv 
purpose  of  carrying  on  a  downward  distdiation.  Fire  beni^  up 
the  combustion  of  tiie  mass  of  wood  has  to  be  carried  on  veiv  ? 
and  without  llame,  in  order  to  obtain  the  due  amount  oi  t.u.  ; 
cliarcoal  of  good  quality.  During  its  progress,  the  pn>ducts,  cliifri; 
collect  in  the  funnel-like  cavity,  from  winch  they  are  dischar.-u 
tube  into  a  cast-iron  i)an  placed  beneath  the  stack,  or  sJimiA 
hollow  tree  trunks.  The  tmie  reiiuired  for  combustion  vane:* 
one  to  four  weeks,  according  to  tiie  size  of  the  stack. 

During  the  last  tew  years,  tiiis  rude  process   has  l>een  iniprovr 
accelerated   by  the  introduction  of  rationally  constructed  wixmg: 
stills,  furnished  with  retrigerating  condensers,  as  proposed  in  liu?' 
Hessel  in  1801.      liy  this  mode  of  manufacture,  the  Yield  in  tar-i 
wood,  is  about  14  per   cent,  trom  stems,  dried   by  exposure  to  tM 
air  ;  and  10  to  liU  per  cent,  from  roots.    Liirge  quantities  of  ]»viv*.«: 
acid  and  oil  of  turpentine  are  at  tlie  same  time  secured,      im  '^ 
the  beech  and  of  otiier  non-coniferous  trees,  ap]>ears  not  to  ^dU'iu 
than  10  per  cent,  of  tar,  while  turf  yields  only  Irom  3  t\)  y  ptieci 

Description — The  numerous  empyreumatic  products  wLicii  J 
from   tlie  destructive  distillaiion  of  pine  wood,  and  which  we  v"  • 
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ustitute  a  dark  brown  or  blackish  8eini-li(|ui(l  substance,  of  })eculiur 
lour  and  sharp  taste.  When  deprived  of  water  and  seen  in  thiu 
yers,  tar  is  perfectly  trantiparent.  The  magnifying  ^lass  shows  some 
the  varieties  to  contain  colonrless  crystals  of  Pi/rocatechin,  scattered 
rou^hout  the  dark  viscid  substance,  and  to  these  tar  owes  its  occasion- 
ly  ;;mnulnr,  honey -like  consistence.^  A  gentle  heat  causes  them  to 
elt  and  mix  with  the  otiier  constituents. 

True  vegetable  tar  has  always  a  decidedly  acid  reaction.  It  is 
julily  miscible  with  alcoliol,  glacial  acetic  acid,  ether,  fixed  an<l  volatile 
Is.  cidoroforin,  benzol,  amy  lie  alcohol  (»r  acetone.  It  is  soluble  iu 
iustic  alkaline  solutions,  but  not  in  pure  water  or  watery  li(|uids.  The 
>.  gr.  of  tar  from  the  roots  of  conifers  is  about  1*00  (Hessel),  yet  at  a 
»inewhat  elevated  temperature,  it  becomes  lighter  than  warm  water. 

Water  agitated  with  tar  acrpiires  a  light  yellowish  tint,  and  the  taste 
id  cxiour  of  tar,  as  well  as  an  acid  reaction.  On  evaporation  the 
»lution  l>ecomes  bniwn,  and  at  last  micnmcopic  crystals  are  obtained 
ith  a  brr»wn  residue  like  tar  itself,  which  is  no  hniger  soluble  in  water. 

niicniscopical  examination  of  tar  wtiich  has  been  exhausted  with 
i4ter,  shows  that  all  crystals  have  (lisapi>eared. 

Chemical  Composition — Pry  w(M)d  mny  l)e  heated  to  al>out  150°  C. 
ithout  decomposition;  but  at  a  more  elevat^'d  temperature,  it  com- 
«nces  to  undergo  a  change,  yielding  a  large  number  of  products, 
t«  nature  and  conjpariitive  quantity  of  which  depend  upon  ciicum- 
ftnces.  If  the  process  is  carried  on  in  a  clo.^ed  vessel,  a  residue  will 
?  fjut  which  has  more  or  less  resemblance  to  coal.  \W  heating  fir-wood 
idosetl  with  some  water  to  400^  C.  Daubret*  (ISoT)  obtained  a  coal- 
ke  sul>8tance,  which  yielded  by  a  subsequent  increase  of  temperature 
5*rLely  any  volatile  products. 

The  results  are  widely  ditferent  if  a  process  is  followed  which  permita 
^  formation  of  volatile  bodies;  and  these  substances  are  formed  in 
rjest  proiK)rtion,  if  the  heat  acts  (juic  kly  and  intensely.  At  lower 
i^jrees  of  heat,  more  chan*oal  results  and  more  water  is  evolved. 

Among  the  volatile  ]>roducts  of  destructive  distillation,  those  alone 
Uich  are  condensed  at  the  ordinary  temperature  of  the  air  ai-e  of 
lannaceutical  interest  ;  and  of  these,  chietly  the  portion  not  soluble  iu 
^ter,  or  that  which  is  called  Tar  or  LIf/tn'f/  Pitch.    The  aqueous  portion 

the   products  consists  principally  of  empyreumatic  acetic  acid,  to 
aich  tar  owes  its  acid  reaction. 

The  tissue  of  wood  is  chitfly  formed  of  cellulose,  intimately  combined 
th  a  saccharine  substance,  which  may  l»e  separated  if  the  wooil  is 
iled  with  dilute  acids.  The  remaining  cellulose  is  however  not  yet 
re,  but  is  still  united  to  a  substance  which,  as  shown  by  Krdmann,' 

uipable  of  yielding  pyrocatechin. 

It  is  well  known  that  sugar  subjected  to  an  elevated  temperature, 

Ids  a  series  of  pvro^^enous  products  ;  and  the  same  fact  is  observed 

;)uri!ied  cellulose  is  Iieated  in  a  similar  manner.     Hut  for  tar-making, 

kI  is  preferred  which  is  impregnated  with  resins  and  es.sential  oils, 
these  latter  furnish  another  series  of  empyreumatic  pi-oducts.    From 

rb' cr}'«taU  are  a  pretty  oljrrt  for  th«»  •  Li^'bi^r,   Animlen  drr  Chemie  u.  Phttr" 

uscopr,    vhro    rXHiiiineil    l<y    )Hilari/ril       tiuicir,  .^u)i|il.  v.  ^1^0^>  L*'.'t^. 
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these  circumstances,  the  components  of  wood -tar  are  of  an  exti 
complicated  character,  which  is  still  more  the  case  when  other 
than  those  of  conifers  form  part  of  the  material  submitted  to  d 
tion.  In  the  case  of  beechwood.  Creosote  is  formed,  which  is  ol 
only  in  very  small  quantity  from  the  Coniferce.  Volatile  alkaloi 
carbolic  acid,  wluch  are  lar^ijely  produced  in  the  destructive  disti 
of  coal,  appear  not  to  be  present  in  wood-tar. 

The  components  of  the  latter  may  be  considered  under  two  \ 
— first,  the  lifjJtter  aqueoits  partion,  which  separates  from  the 
products  of  distillation,  forming  what  is  called  Impure  Firroli 
Acid,  This  contains  chietly  acetic  acid  and  Methyl  Alcohol  or 
Naphtha,  CH*0;  Aceioiie,  C'*H«0;  Mcsit,  C^H^^oa.  Furfurol}  C^ 
besides  other  liquid  products  abundantly  soluble  in  water  and 
acid.-  In  this  portion,  some  pyrocatechin  also  occurs. 

The  second  class  of  pyrogenous  products  of    wood,  consists 
homologous  series  of  liquid  hydrocarbons,  sparingly  soluble  in 
and  which  therefore  are  chiefly  retained  in  the  heavy  layer  belo 
pyroligneous  acid,  forming  the  proper  wood-tar.     The  liquid  in  qu» 
furnishes  the  following  compounds: — Toluol  or  Toluene  C'D*  (b 
])oint  114°  C),  Xylene  C^^JI^^  Cumol  or  Cumeiic  C»H^^  (148^  C.-.J 

The  wood  of  the  beech  which  is  employed  in  some  countri« 
making  tar  yields  Creasofe,  consisting  chiefly  of  Creosol  C**H^^O*,  U 
at  219'  C. ;  while  that  of  the  pine  afibrds  some  oil  of  turpentii 
pyrogenous  oils  of  the  same  formula.  Besides  all  these  welWt 
bodies,  lar  contains  several  less  known  and  not  yet  perfectly  i>*j 
compounds,  .siicji  as  Capnoiiwr,  £)fplu)it\  Ass/nnar  cKic. 

It'  tar  is  rLMJistillLMl,  an  elevattnl  tenii)erature  being  used  towiii'v 
end   of  the  ]>r«ieess,  some  crystallizahle  solid  bodies  are   ohtaiim 
most    iniporiaiit   of  wliieh  is  tliat  called  Faraffiii,  havin*^  xXv  ik 
C"H-',  //  varying  tVoni  20  to  24.     Xdphthnlnh',  C»''H^  and  J.r.v 
C^MH'^,  also  occur  under  the  same  circumstances. 

The  crvstals  alreadv  mentioned  as  occurrinir  in  tar  are  /'///'"  "' 
They  are   easily    Mibliiued    at   some    degrees   above   their  fii>:iiL:  ; 
nil    (\\  or  ivniove(l  bv  acetic  acid,  in  which  as  well  as  in  w.iM 
are  readilv  solul)le.     Hence  in  some  sorts  of  tar  this  substance  J  •- 
occur,  it  having  ]>rol>ahly  heen  removed  by  water. 

Pvroea'.ei'hiu,  (,"'ir''i )-.  can  Ix^  obtained  by  the  destructive  tH>:il! 
of  iiiaiiv  oilier  bulK>tances,  as  cati^cliu,  kino,  the  extracts  of  rliat.ii.v 
beaiberry  leaves,  and  oth<*r  extracts  rich  in  that  form  (»f  tciniiin  \\ 
pnuhices  ///vv/u'.s//  (not  hlin-hlcc]:)  ]>recipitates  in  salts  <.»t'  ir'..:i. 
extracted  iVoiii  the  granular  sort^^  of  wood-tar,  by  exposing  tli'^i 
])roper  temperature  to  a  current  of  heated  dry  air,  or  bv  cxii.- 
them  with  water.  Kther  when  shaken  with  the  concentnit«'d  a  i 
solution  and  left  to  evap(jrate,  leaves  colourle^ss  crystals  of  {anH..;'-. 
uhich  alter  lairitication  are  devoid  of  acid  reaction.  Thev  have  air; 
uurning  persistent  taste,  and  are  very  pungent  and  irritatiri;:  ' 
ailowevl  to  eva]»()rate.  A  solution  ot"  ])yrocatechin  yiehls  with  i^x^'C 
ot"  iron,  a  dark  i;reen  coloration  changing  to  black  atter  a  few  in*  :- 

'  Tliis  ai(>iii;tti«-  Ii(|iii(l  Itcing  fuuinl  in  tin-       prtnliK'ts  of   wotxi,  as  pinf  tiinl-cr  ow 
d' strnrtivt'  ilivtiilatioii  i.f  .su^'ar,   it  i.s  very       ceUulost*  combiued  with  sugar. 
prul'ul'ic  ihiil  it  llUl'^t  also  exi«t  ainoug  lla* 
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id  beconiiiig  red  on  the  addition  of  potash.  This  mixture  finally 
iquires  a  nia^niiticent  violet  hut%  like  a  solution  of  alkahne  pennau- 
mate.  Xo  altemtion  is  i>roduct»d  in  a  sohition  of  j»yrocatecliin  by 
x>to8alls  of  iron. 

Among  the  few  medicinal  prepanitions  of  tar,  is  Tar  Wait'r,  called 
ywrt  rtl  Lifpior  Pivis,  made  by  a«;itating  wood-tar  with  water.  The 
vsence  in  it  of  i»yrocatechiu  is  easily  pi-oved  by  the  above- nu*ntioned 
actions,  or  by  a  few  di-ops  (»f  red  chromate  of  potassium  which  produces 
brownish  black  cohmiiiun.  It  may  hence  be  infenvd  that  pyr«»catechiu 
l»i*rhaps  the  active  ingredient  in  tar-water,  and  that  for  makin;^  this 
juid,  the  *rranular,  ciyslalline  sorts  of  tar  shoidd  l^e  pief<Tr"d.^ 

Commerce — Tar  as  well  as  piirh  is  manufiicturcd  in  Kinland,  and 
ipjK'd  from  various  jjorts  in  the  (Julf  <>f  l>othnia,  as  Uh'aboi-;:.  (rumla 
irlfby,  .lacobsiad,  Xy  (.'arb^by  and  Chrislinestail ;  also  from  Archangel 
id  iUi«»gai»n  the  Wliite  Sea.  Som«*  tar  is  also  pro<luced  in  Volhynia, 
id  fintis  its  wav  bv  the  Dnieper  to  the  lilack  Sea. 

The  Xorih  of  Sweden  likewise  produces  tar,  chiefly  about  Umea  and 
ilea,  the  distillation  being  now  performed  in  well-constructed  apparatus 

inni. 

The  pine  forests  of  Xtjrth  America  afford  tar  and  pitch.  Wil- 
iii<^4»n  in  North  Carolina  exported  in  1871,  2r),2<)0  barrels  of  tar,  and 
SH  barrels  of  pitch. - 

The  imiM)rts  of  tar  into  the  United  Kingdom  in  1S72.  were  1H9,291 
rrels.  valued  at  £21S,:;:J!».  Of  this  (quantity,  U5,4S3  barn-Is  were 
lipiHid  from  the  uortbrrn  ports  of  l{us>ia. 

The  barrels  in  which  tar  arrives  hold  alwnit  M  g;dlons.  Smaller 
i^l  Vessels  termed  half-barnJa  an»  also  usfd.  ihoui^h  less  tn*qurntly. 

Uses — In  medicine  of  no  great  im{>ortance :  an  ointment  of  tar  is  a 
tuiuon  n.'medy  in  cutaneous  dist'iises,  and  tar  water  is  sometimes  taken 
:>«rDally.  The  consumption  of  tar  in  ship-buihiing  and  for  the 
iservalion  of  fences,  sufficiently  explains  the  large  im portal i<»ns. 

Other  Varieties  of  Tar. 

Juniper  Tar,  Pt/m/mm  Oxinrdri,  Ulnnn  Juiiijftri  emf^t/rt'VJHaticvtn, 
fvm  Cadinuni,  HuUc  (ft*  Ctfcfe, — This  is  a  tar  t>riginallv  «)btained  bv 
r  destructive  distillation  of  the  wooil  of  the  C<nh,  Juniiwrus  U.n/cf€iru4 
a  shrub  or  small  tree,  native  of  the  countries  bordering  the  Mediter- 
€an.  It  was  formerlv  used  in  the  South  of  France  as  an  external 
ledy.  chiefly  for  domestic  animals,  but  had  fallen  into  complete 
ivion  until  a  few  years  ago,  when  it  Iwgan  to  be  pi*escribed  in  skin 
I  plaints. 

The  Hin'ie  de  Cat/e  now  in  use.  is  transparent  and  devoid  of  crystals. 

I  somewhat  thinner  tban  Swedish  tar,  but  clo.sely  agrees  with  it  in 

:r  respects.     It    is  imported   from  the   (outinenl,  but  wbere    made 

(wm  what  wood,  we  know   nt»t.     liuiU  dc  Cadi  is  mentioned   by 

l>  may  siippos**  that  th^  lUthorH  of  the»  •  C\»ii.hu1  WulkiT,  Rfi^trt  tm  the  Tmdt  of 

h  t'odrx  nfcere  not  ot  tliin  upiiiiou,  iiittJi-        Sitrth  ami  Snuth  f'liroiuut-  ri#;i.*i</.ir  /irpurU 

m»  in  iiiHkiiig  Kan  Jr  dowlron^  th(*T       pn'jieutcil  tu  rurliaiiieiit,  May.  Ibl'l. 

that  the  liquid  oldaineil  l»y  the  finit 
»tiwu  of  the  tar.  shall  be  thrown  away. 
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Olivier  de  Series,^  a  celebrated  Freucli  writer  on  agriculture  of  the 
century ;  it  is  named  by  Parkinson^  in  1640  \  also  by  Pomet*  in ' 
time  (i6vi4)  it  was  rarely  genuine,  common  tar  being  sold  in  its  p! 

Beech  Tar — Tar  is  also  manufactured  from  the  wood  of  the  1 
Fcujua  silvatica  L.,  and  has  a  place  in  some  pharmacopceias  as  th» 
source  of  creasote. 

Birch  Tar — is  made  to  a  small  extent  in  Bussia,  where 
called  Dagget,  from  the  wood  of  Betula  alba  L.  It  contains  anabun 
of  pyrocatechin,  and  is  esteemed  on  account  of  its  peculiar  odou 
known  in  the  Russia  leather.  A  purified  oil  of  birch  tar  is  so 
the  Leipzig  distillers. 


PIX  NIGRA. 

Pix  sicca   vtl  solula  vcl   navalis ;   Pitch,  Black  Pitch  ;  F.  Poix  i 

G.  Schiffspechy  Schicsterpech,  Schwa rzes  Pech, 

Botanical  Origin — see  Pix  liquida. 

Production — When  the  crude  products  of  the  dry  distillati 
pine  wood,  as  described  in  the  previous  article,  are  submitted  to  p 
tillation,  the  following  results  are  obtained.  The  first  10  to  15  per 
of  volatile  matter,  consists  chietiy  of  methylic  alcohol  and  acetom 
higher  temperature  causes  the  vaporization  of  the  acetic  acid,  whii 
still  retains  the  tar.  This  last  subjected  to  a  further  distillation,  m 
separated  into  a  liquid  portion  called  Oil  of  Tar  {Oleum  Picis  liqi 
and  u  residuum  which  on  cooling,  hardens  and  forms  the  ])roduct  i 
notice,  iiainely  Black  J^itch.  Again  heated  to  a  very  elevated  tfm{.>tn 
it  is  capable  of  yielding  parattiu,  antliracene  and  na])hthalene. 

Description — Pitch  is  an  o[)aque-looking,  black  substance,  bre; 
with  a  shining  conchoidal  fracture,  the  fragments  showing  at  thr 
translucent  edges  a  brownish  colour.     No  trace  of  distinct  crystall'J 
is  ob.-servable  when  very  thin  fragments  are  examined,  even  by  yAi 
light.     Pitch    has  a  peculiar  disagreeable  odour,  rather  ditterenr 
that  of  tar.     Its  alcoholic  solution  has  a  feeble  taste  somewhat  likt 
of  tar,  hut  pitch  itself  when  masticated  is  almost  t<isteless.    It  sufi<' 
the  warmth  of  the  hand  and  niav  tlien  be  kneaded.     It  readiiv  dis: 
in  those  liquids  which  are  .solvents  of  tar.     Alcohol  of  75  per  ctru: 
freely  on  it,  leaving  behind  in  small  proportion  a  dark  viscid  iv- 
The  brown  solution  reddens  litmus  paper,  ami  yields  a  ding}'  Itn'- 
preri])itate   with    perchloride    of    iron,    and    whitish    precipitated 
alcoholic  solution  of  neutral  acetate  of  lead,  or  with  pure  water, 
dissolves  in  solution  of  caustic  jxjta.sh,  evolving  an  oftensive  odour. 

Chemical  Composition — From  the  methoil  in  which  ]»iicii  i> 
pared,  we  may  infer  tiiat  it  contains  some  of  the  less  volatile  aii-i 
crvstallizable  compounds  found  in  tar. 

According  to  Volckol,  the  pitch  of  beechwood  boiled  with  a  cj 
alkali,  yields  a  hetid  volatile  oil  ;  when  tiiis  solution  is  acidulated, 
volatile  acids  are  evolved.     Thebe  principles  however  have  nut  Vft 

»    Tfiiddr  irAffn\uit)ir,\  Paris.  16U0.  941.  »  HiM.  d^n  DrogufS,   Paris,  M^  \ 

Thmi.Uui  IJoUjuicuni,  Hi33.  cliap    xii.  xiv. 
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'ither  from  the  j>itch  of  piiiii  or  beech,  nor  lias  any  other  con- 
f  the  bulk  of  tlie  drug  been  8epftrate<l.  The  whitish  compound 
y  acet.ite  of  h'aci  in  an  alcoholic  solution  of  pitch  deserves 
ion,  and  perhaps  mi^dit  be  the  starting;  point  for  acquiring 
:nowled«;e  of  the  chemistry  of  this  sub.stance. 

ncrcc — The  same  countries  that  pnxluce  tar,  i>ro'.lnce  also 
he  quantity  of  the  latter  imported  into  the  United  Kingdom 
72  was  Sr),482  cwt.  four-fifths  of  which  were  supplied  by  Kussia. 
ls(»  manufactun»d  from  tar  in  Great  Ih-itain. 

— Pitch  is  occiisiomdly  administeretl  in  the  form  of  pills,  or 
'  as  an  ointment,  but  its  medicinal  properties  are,  to  say  the 
y  (juestionable. 


•  FRUCTUS  JUNIPERI. 

cl  finlhuli  Jnniprri ;  Juniper  H''rri»a  ;  F.  Bftifn  de  Gfniivrr  ; 
(1.  WnchholdtTlh'vnn,  Kndditjheerni, 

lical  Origin — Juviperus  annvuniU  I^,  a  diivcious  everj^'een, 
in  Kurope  from  the  Mediterranean  to  the  Arctic  rejiions  and 
It  Kussian  Asia  ;  found  also  in  North  America.  Dispersed 
vast  area,  tlie  Common  Juniper  presents  several  varieties.  In 
md  in  the  greater  part  of  Etirope,  it  forms  a  bushy  shrub  from 
t  hij'h  ;  but  in  the  interior  of  Norwav  and  Sweden  it  becomes 
•rest  tree  of  30  to  36  feet,  often  attaining  an  age  of  hundreds 
In  high  mountain  regions  of  temperate  Eun>pe  and  in  Arctic 
it  assumes  a  decumbent  habit  {Jnniperus  nana  Willd.),  rising 
V  inches  al)ove  the  soil. 

>ry — The  fruits  of  juniper,  though  by  no  means  exclusively 
\  (Y>;/iw?/«w,  were  commoidy  used  in  medicine  by  the  Greek  and 
IS  well  as  by  the  Arabian  ])hysicians ;  and  are  mentioned  in 
he  earliest  ])rinled  herbals.  The  oil  was  distilled  by  Scbnellen* 
*arly  as  1546. 

ar  uses  woi'e  formerly  assigned  in  various  parts  of  Europe  to 
irries.     They  were  employed  as  a  spice  to  \\km{  ;'  and  a  spirit, 

wormwood  was  an  ingredient,  was  obtained  from  them  by 
icm  and  distillation.  This  spirit  called  in  French  Genihrre,  became 

English  as  Gnievti,  a  name  subsequently  contracted  into  Gin} 

ription— The  flowers  form  minute  axillar}'  catkins;  those  of 
•  plant  consist  of  ;i  to  5  whorls  of  imbricated  bracta.  Of  these, 
■most  three  soon  Ix-come  lleshv  and  scale-like,  and  alteniate 
■i  upright  ovules  having  an  oj)en  pore  at  the  apex.  After  the 
ive  faded,  these  thre^*  fleshy  bracts  grow  together  to  form  a 
fruit  termed  a  galhvhfR,  which  encloses  three  seeds.  The  three 
i  sutures  of  the  fniit-scales  are  conspicuous  in  the  upj>er  part 
un<r  fruit ;  but  after  maturitv  the  sutures  ait>n»i  are    visible, 

pr,    Ciiltur^tfinnzni    yonr^'.j,  m,  *  Tlio  j;iii  ili.>»till('ii  in  HmUhiuI  i-.  flAVourwl 

[H62   5r».  with  juiiijHT  U'lrii-!*,  y»'t,  a*  wo  .m-  tol»i,  hut 

hurfi^  Konipibfrg.  liVifi.  35.  vnr  »lij;hlly,  ouIt  2  IK  iHunj;  \\*>^\  to  100 

t  lie  Bomare,  Diet.  tTHut.  nnt,  piUon*. 


are  small  prominent  sacs  p;rowing  out  into  the  sarcocarp.  E 
bears  on  its  inner  side  1  c»r  2,  and  on  its  convex  outer  surface, 
these  sacs,  which  in  old  fruits  contain  the  resinified  oil  in  an  ai 
colourless  state. 

Juniper  berries  when  crushed  have  an  aromatic  odour  and 
sweetish,  terebinthinous  taste. 

Microscopic  Structure — The  outer  layer  of  the  fruit  c 
a  colourless  transparent  cuticle,  which  covers  a  few  rows  of  la 
or  tabular  cells  having  thick,  brown,  porous  walls.  These  cell 
a  dark,  granular  substance  and  masses  of  resin.  The  sarcocai 
in  the  ripe  state  consists  of  large,  elliptic,  thin-w^alled,  loosely 
cells,  contains  chlorophyll,  drops  of  essential  oil  and  a  crjsta! 
stance  soluble  in  alcohol, — no  doubt  a  stearoptene.  Before  nw 
likewise  -contains  starch  granules  and  large  oil-cells.  This 
traversed  by  very  small  vascular  bundles  containing  annul 
dotted  vessels. 

Chemical  Composition — The  most  important  constituent  c 
berries  is  the  volatile  oil,  obtainable  to  the  extent  of  1  to  2  ] 
It  is  a  mixture  of  two  levogyre  oils,  the  one  of  which  having  th 
sition  C^^H*^  l>oils  at  155°  C. ;  the  other  which  predominates  ii 
fruit,  has  the  formula  C^^H^^  and  boils  at  205°  C.  The  cm 
distilled  by  ome  of  ourselves,  deviated  3°*5  to  the  left  in  a  o 
50  mm. 

The  berries  are  rich  in  sugar  (33  per  cent.,  Trommsdorff  1 
per  cent.  Donath,  1873),  and  contain  also  according  to  Dow 
amounts  of  formic,  acetic  and  malic  acids,  besides  resin  and  a  i 
called  Juniperin.  This  last,  which  exists  in  very  small  prop 
soluble  in  hot  water  but  uncrvstallizable. 
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HERBA  SABINiC. 

uminavel Snmmitntes  Sahitur ;  Hnrin  or  Harine ;  F.  Sabine; 

(jr.  Strenhmut. 

inical  Origin — Junii>frus  Snhinn  L,  a  wcmxIv  everj^reeu  shrub, 
of  small  size  and  low-growin;^,  sprcadiii;;  lialiit,   but  in  some 
eroct  and  ar]K>res<'(*nl. 

ours  in  the  SoutlH*rn  Alps  of  Austria  and  Swil/.i'iljind,  and  in 
rent  nmunlains  of  France  ami  Piedmont,  ascemlin;:  to  I'levations 
:o  ."iooO  feet.  It  is  also  found  in  tlie  Pvn*n«Mw,  Ontral  Spain, 
1  the  (-rimea ;  likewise  in  tlie  ('auca.-*us,  wh^ri^-  it  ra'hes  12.000 
e  the  sea  level.  Eastward,  it  extends  to  the  Ell -u is  ranp*  south 
iuspian,  and  throu;^diout  Southern  SiU^ria.  In  Xoitli  Am«*riea, 
en  pitliered  on  the  banks  of  the  river  Saskat<;he\van,  at  1-ake 
lul  in  Newfoundland. 

ory — Savin  is  mentioned  .is  a  veterinary  druir  by  MarouA 
.'ato,*  a  Koman  writer  on  hnsliandry  wlio  flourished  in  the 
enturv  B.C. :  and  it  was  well  known  to  IHoKcorides  and  Plinv. 
t  which  is  frequently  named  in  the  early  En;;lisli  k»ech-lKK>k8 
before  the  Xorman  (^onqucst,- may  pmliably  liuvr  Immmi  intro- 
to  Hritain  by  the  Romans.  Cliarh*mn;:np  tirderetl  tliat  it  should 
atetl  on  the  imperial  farms  of  ('«»utral  Eurojie.  Its  virtues  as 
itin;;  application  to  wounds  and  ulcers  are  noticed  in  the  verses 
r  Floridus,^  composed  in  the  10th  century. 

iription — The  medicinal  part  of  savin  is  tlu*  youn«:  and  tender 
)t)ts,  stripped  from  the  more  woody  twins  and  branches.  These 
led  with  minute  scale-like  rhom]M»id  leaves.  arnuiL:***!  alteniately 
,te  pairs.  On  the  y(»un^er  twit:*».  they  are  clostly  adpressed, 
iicave.  rounded  on  the  back,  in  the   middle  of  which  is  a  con- 

dt'presscd  oil  j^land.  As  the  shoots  ;rvow  nldt-r,  the  leaves 
nore  pointeil,  and  divergent  from  tlu*  stem.  Sa\in  wolves  when 
>r  brui.sed,  a  stronj;  and  not  disatjreeable  otiour.  The  fniit  or 
resemblinjT  a  small  berry  of  the  size  of  a  ihm,  ^tows  on  a  short 

stalk,  and  is  covered  with  a  ]»lue  bloom.  It  is  j:lol.ular,  drj', 
nding  in  essential  oil,  and  contains  1  to  4  little  bony  nuts. 

listry — Tlie  odour  of  savin  is  due  to  an   essential  oil,  (»f  whieh 

tops  aftbrd  2  to  2}  percent.,  and  the  brrrifs  about  lo  ]>er  cent. 

d  in  a  column  oO  millimetres  loni;,  it  was  found  to  deviate  the  rav 

ed  li<;ht  27  to  therifrht.  the  oil  useil  having;  been  disiille»l  by  one 

I^ondon  from  the  fresh  plant  cultivated  at  Mitcham.     The  same 

\s  obtained  from  the  «»il  extrartetl  ten  vears  i»nn*iouslv  from 

Ipcted  wild  on  the  Alps  of  the  ('ant<m  de  Vaud.     ^\^•  tind  that 

»rolonj;ed  action  of  the  air,  if  the  oil  is  k«'pt  in  a  v»'ssel  not 

closed,  the  rotatory  power  after  the  lapse  of  years  is  greatly 

Savin  oil  has  the  same  composition  as  oil  of  turpentine;  wo 

t   been    able  to    obtain   fn>m   it   a  crvstallizcd   livdrK-hloride. 

>s  ctmtain  traces  of  tannic  matter. 

I.  {ft'f^tijt  jnnh'i'nmfti/uw).  '  ('h«>tiiaiit,  Mn^rr  /*'       •'  •  •/«        .   •*•  A.t- 

tip.  L^^rhd'thtSt  d'C.  "/  K'li'tii  />y-       harum,  Lip«^.r,  lb3'J.   I". 
«65)  xii. 
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CANNACE^:. 

AMYLUM  MARANTiE. 

anical  Origin  — Maranta  ariindinnrea  L  —  An  herbaceous 
»j?  plant.  4  to  G  feet  hi;;li,  witli  ovate-lanceolate,  pulxrulons  or 
rla^rous  leaves,  and  small  white  flowers,  solitary  or  in  lax 
It  is  a  native  of  the  tropical  j)arts  of  America  from  Mexico 
I,  and  of  the  West  Indian  Islands  ;  and  under  the  sliditlv  dif- 
rm  known  as  M.  iWiV^Tussac,  it  occurs  in  IJen<^l,  Java  and  the 
nes.  This  Asiatic  variety  is  now  found  in  the  West  Indies  and 
America,  but  apparently  as  an  introihiced  plant.* 

iory — ^The  history  of  arrowroot  is  comparatively  recent.  Passing 
M*  early  references  of  French  writers  on  tlie  West  Indies  to  an 
/./•  Jlrch^s,  which  plant  it  is  impossible  to  identify  with  Maranta, 

in  Sloane's  caUdogue  of  Janniica  plants  (IGIMJ),  Canna  Indica 
!ha  airxijthannara.  Tins  plant  discovered  in  I)oniinica,  was  sent 
o  Harbados  and  subsequently  to  Jamaica,  it  bein<;,  says  Sloane, 

ttr/i  t\<ftrmeff  for  ifs  nirxijthamiack  qualitieny     It  was  ol>8e^^Td, 

that  the  native  Indians  used  the  root  of  the  plant  with  success 
the  j)oison  of  their  armws,  "  ////  04ihj  mnahiny  aiul  apphfing  it  to 
fjiti  wounds" :  and  further,  that  it  cures  the  jmison  of  the  nian- 
Hijfpiminvf  ManeincUa  L.),  of  the  wasps  of  liuadaI(>uiH%and  even 

btifun  ffnjigrn'n."' 

ick  IJrowne  (175<>)  notices  the  reputed  alexiphannic  virtues  nf 
/,  which  WHS  then  cultivated  in  many  pirdens  in  Jamaica,  and 
t  tlie  root  '*  fcagJu'd,  jxninded  Jiiw  and  bUarlud,  jji/ikejt  a  Jinejiour 
rJi," — sometimes  used  as  foiMl  when  provisions  are  scarct\* 

ri-f|»t    Xhv    Opinion    of    K«>rnirk«'  of  I.innHMis  IuIk-Ui**!  .V.  nruntlinturn,  \h  .V. 

hut      Maruvfriirutn     /*n^/r»/wi <'.««,  i.tdicti.     We  hiiv«  onrM>lv<*«i  nuiilf  am>wro*»t 

Vi    >'tpf.   imp.    tic*   Xatuni/isfts  »jV  ln»ni  th«*  ir^'sh  rhhonwn  of  M.  antniiinac^it, 

;xv.  I>rt2.  i.»  that  Mnrantn  nrn.t-  in  onl»»r  to  ('uni|tiir(*  it  with   an  auth^ntiv 

,.   anii    *V.    indint   Tnns.    «rr  on**  >»j»»^inirn  ohtainMl  in  .Ura  from  M,  mtiira  : 

ni**  ^]>«*«'ifH.     (friMliarh  niHiniHin?*  n<i  iiifTi>rt>n<*4*  (*onlti  hf  foumi  l>rtwt*en  tb(*iii. 

i.»tin'*l  ifltnn  of  thr  liritUh   lift  '  SlcMinf,  f*atnt.  j^nnt.qmr  in  ins,  Jamtiim 

hintU,   1S#;4,   tiO.*!),   allowing  U>th  M/ttntr  pntrrniunf^  rtl  ruhjd  roiuntur,  liOtni. 

T»^  of  Tro|»iral  Amerira  :  hnt  lif  lt»S*<».  122;  almj  //i/rf.  of  Jnnutua,  i.  ll707) 

»int  uat  anv  inii»orlant  rhnmrtHr  2.'»3. 

they  may  \m»  duttinguinhed  frr>m  •  f'iril  and  Satural  History  of  Jamaica^ 

'.     Ari*oniing  to  Miquel  {Linnmt  1766.  112.  113. 
.71)  the  plant  in  the  hcrl>anum 
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Hughes,  when  writing  of  Barbados  in  1750,  describes  arrowroot 
very  useful  plant,  the  juice  mixed  with  water  and  dnink,  being  regj 
as  "  a  prese7'vaiivc  against  any  jyoison  of  an  hot  nntiire  *' ;  while  froi 
root  the  finest  starch  is  made,  far  excelling  that  of  wheat.*  The 
perties  of  Maranta  arundinacea  as  a  counter- poison  are  insisted  up 
some  length  by  Lunan,'  who  concludes  his  notice  of  the  plant  by  d 
ing  the  process  for  extracting  starch  from  the  rhizome. 

Arrowroot  came  into  use  in  England  about  the  commencement  ( 
present  century,  the  supplies  being  obtained,  as  it  would  appear, 
Jamaica.^ 

The  statements  of  Sloahe,  which  are  confirmed  by  Browne 
Lunan,  plainly  indicate  the  origin  and  meaning  of  the  word  ami 
and  disprove  the  notion  of  the  learned  C.  F.  Ph.  von  Martins  .'1 
that  the  name  is  derived  from  that  of  the  Aruac  or  Aroaquis  In- 
of  South  America,  who  call  the  finest  sort  of  fecula  thev  obtain 
the  MandioC;  Aru-artc.  It  is  true  that  ^faranta  arundinacta  {^V 
at  the  present  day  in  Brazil  as  Araruta,  but  the  name  is  certaii 
corruption  of  the  English  word  arrowroot^  the  plant  according  to  ge 
report  having  been  introduced.* 

Manufacture — For  the  production  of  arrowroot,  the  rhizome 
dug  up  after  the  plant  has  attained  its  complete  maturity,  whii 
Georgia  is  at  the  beginning  of  winter.  The  scales  which  cover  thei 
removed  and  the  rhizomes  washed ;  the  latter  are  then  ground  in  a 
and  the  pulp  is  washed  on  sieves,  or  in  washing  machines  constr 
for  the  purpose,  in  order  to  remove  from  it  the  starch.  This  is  all 
to  settle  down  in  pure  water,  is  then  drained  and  finally  drie<iw 
gentle  heat.  Instead  of  being  cruslied  in  a  mill,  the  rhizome?  art  • 
times  grated  to  a  pulp  by  a  rasping  machine. 

In  all  stages  of  the  process  for  making  arrowroot,  nice  pre:-' 
have  to  be  taken  to  avoid  contamination  with  dust,  iron  nutr.M.  in 
or  anything  wliich   can    impart  cclour  or  taste  to   the  pr>>«iu': 
rliizouie  contains  about  G8  per  cent,  of  water,  ami  yields  abmi:  ar 
its  weiiilit  of  starcli.'* 

Description — Arrowroot  is    a   brilliant    white,    insipiil.  i: 
powder,  more  or  less  agirregated  into  lumps  which  seldom  exct'»"i 
in  size;  when  pressed,  it  emits  a  slight  crackling  sounil.     It  exb:  • 
genera!  properties  of  starch,  consisting  entirely  of  grannies  wir 
subsphevical,  or  broadly  and  ii regularly  egg-shaped  :  when  s»'?mi  :!i 
they  show  a  distinct  stratification  in   the  form  of  fine  concentric 
around  a  small  star-like  hihini.     They  have  a  diameter  of  .^  t.»  7 
when  o])serve(l  in  the  air  or  under  benzol.     If  the  water  in  \\\.'  :• 
lie    be   cautionslv    heated    on    the    object-staije  of   the  micP'-r  •• 
tunieraction  of  th(^  granules   will  be  found  to  bcijin  exactiv  a\  ' 

1   X'ifvra/  Jfisforu  n/  firrrhftf^nfi,  \7^)^.  2'21.  Amazon,   it  is  rallcl    *nrrrufi  —' ■ 

'  Hortus  Jmmiiccn.sifi,  i.  (1^14)  30.  corruption  of   th«*    Kiijilish   nam-.  - 

^  Thus  in  ITl't-,  then-  won'  cxportod  from  ]>lain»^(l   by  the  fart  th.-it  it  w-*  *"^' 

Jamaica   24    casks   and    boxes   of    '*Imii'i,i  vated,  as  1  wa?  tohl,  from  lu' ♦>  ■  •'• 

A rrmr. roof. "'—M.vwwy,  Ifisf.  ofjainnirn,  "1^7).  the  Kast  Indies." 

*  Since  the  alwtvc  was  written,  the  follow-  *•  This  was  in  the  Onnan  -.'. -■'^ 

in;;  lineM  bearini;  on  this  question  have  b^-cn  menau  in  Southern  Brazil  —  hl-r.i.'- 

n-rrived  from  Mr.  Spru«e  :   -" .   .   1  know  not  der  Pharni.  134  (1S6S)  257. 
Martius' derivation  of  ^  arrr^rrrt^t  '     On  the 
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at«d  to  100''  C.  witli  20  parts  of  distillecl  water.  arro\\Toc»t  yields  a 
nitrHns]mrent  jelly  of  somewhat  earthy  taste  an*!  smell.  I»y  hydro- 
one  aci<l  of  sp.  ^r.  100,  arrowroot  is  ]>ut  imperfeclly  dissolved  at 

'  r. 

The  sp<»cific  ^'ravity  of  all  varieties  of  stareh  is  afiected  by  tlie  water 
ich  thev  retain  at  the  ordinary  tempeniture  of  the  air.  Arrowroot 
er  pn»lon^e<l  exposure  to  an  atmr>sphon»  of  aver;i;:e  moisture,  and 
?n  kept  at  UHf  C  till  its  wei^^dit  was  constant,  was  found  to  have  lost 
l^  \HtT  cent,  of  water.     On  suhseciiient  exposure  to  the  air,  it  i-ej/ained 

fonner  proportion  of  water. 

Wei;:hed  in  any  liquid  which  is  entirely  devoid  of  action  on  starch, 
petroleum  or  IkmizoI,  the  sp.  ;:r.  of  arrowroot  was  found  by  one  of  us 
be  l*.'n4;  but  roOo  when  the  powder  had  lK»en  previously  dried  at 
D=  C. 

Microscopic  Structure  of  Arrowroot  and  of  Starch  in  general. 
The  pennies  are  built  up  of  layers, — a  structure  which  may  be 
idered  evident  by  the  ^Tadual  ai^tion  of  chloride  of  calcium,  chromic 
d,  or  an  ammoniacal  s(>lution  of  cupric  oxid«\  When  one  of  these 
nids  in  a  proper  state  (»f  dilution  is  made  to  act  ui»on  starch,  or 
mn  for  that  ]»urpose  a  liquid  is  chosen  whicli  does  not  act  upon  it 
»ri»etirally,  such  as  diastase,  bile,  pepsin,  or  saliva,  it  is  easy  to  obtain 
«sidue.  wliich  accordin;^  to  Xiitreli,  is  no  longer  capable  of  swfllin;»  up 
l>nilin>!  water,  nor  is  immediately  turned  bine  by  iodine,  except  on  the 
jition  of  sulphuric  acid  ;  but  which  is  di^isolvcd  by  ammoniacal 
pric  oxide.  These  are  the  (»ssential  properties  of  cellulose  ;  and  this 
iidue  has  been  rej^'arded  as  such  by  Xii^eli,  while  the  dissolved  portion 
9  l»e<Mi  distinguished  as  frratn/fo<r  ^Maschke,  1^."»'J;:. 

Xiij^eli  in  his  important  mouoirraph  on  starch.*  has  descril>ed  the 
lion  of  saliva  when  di^^'csted  with  starch  for  a  day.  at  a  t*'m|H*rature  of 
*to47'(.\;  he  says  that  tlie  residue  is  a  skeleton,  corresj»ondin^  in 
■m  to  the  original  ^^rain  but  somewhat  smaller,  liulit,  and  verv  mobile 

water.  He  concludes  that  its  interstitial  spaces  must  have  b(»en  prt»- 
>u<ly  tilled  with  «;ranulose. 

This  experim»»nt  \\hi<'h  has  been  repeated  by  one  of  us  F.),  does 
t  in  our  opinion  warrant  all  the  infercmces  that  NaL'eli  has  drawn  from 
:  it  is  true  that  many  separate  parts  of  tie*  «4rain  are  ili>soi\ed  by  the 
liva.  while  others  have  disajq»eared  dcuvn  to  a  mere  tilm.  and  others 
ain  have  lieen  attackt*<l  in  a  V4»rv  irre^'ular  manner.  r»ut  we  cannot 
tee  with  the  statement  that  anvthin:^  comparable  to  a  skeleton  of  the 

tin  has  In^en  left.     After  lonjzer  action  at  a  higher  temperature,  which 

wever   must  not   exceed  r>.'»    (\,  a  more  4'opious  dis<c»lution  ot  the 

ich   either  by  saliva  or  by  bile,  takes  ]ila(*e  ;  but   in   no  rase   is  it 

nplete.- 

Chemistry  of  Starch — The  formula,  i  '*^H-"( »'',  is  commonly  assi;;ned 
starch,  from  whatt»ver  ]»lant  derived.  MusCulus  however  showe«i  in 
51,  that  bv  the  action  of  dilute  acids  or  of  IHn.<f'rsp,  starch  is  n»solve*i 
o/vWriiK,  (:»-H^U»o,  j^jj^i  /v.f/,.,,.^.^  ('"H^-O".  with  whi<'h  deeoiuposi- 
1.  the  formula.  ('*'*Il-**^()'\  would  be  more  in  accord. 

Cold  water  is  not  without  action  on  starch:    if  the  latt«-r  bi»  con- 

FnrthT  |i«rtirul«rn  on  thi<«qii^Mion  may      -    K.  A.  K. 
mud  in  my  r«p«r  Ctb^r  Stdrkt  und  (.>/• 
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ortationfs  of  arrowroot  iiilo  the  United  Kinjrdom  during  the 
imounted  to  21,770  cwt.,  vahie  £3:^,063.  Of  this  quantity, 
f  St.  Vincfiit  in  the  Went  Indies  furnished  nearly  17,000  cwt., 
nv  of  Natal  alxjut  3(K)0  cwt.  Tlie  manufacture  of  arrowroot 
;  India  Islands  appears  to  ^3  on  the  decline,  and  the  Ber- 
Tticular,  now  shi]»  but  an  insignificant  quantity.^ 

Arrowroot  boiled  with  water  or  milk  is  a  much-valued  food 
room.  It  is  also  an  agreeable  article  of  diet  in  the  form  of 
blancmange. 

ation — Other  starches  than  that  of  Marania  are  occasionally 
he  name  of  ArrowrovL  Their  recognition  is  only  {Kissible  by 
lie  micn)scope. 

Substitutes  for  Arrowroot. 

Starch — This  8ul)stance  kn^nvn  in  tntde  as  Farina  or 
r  is  nuide  from  the  tu]>ers  of  the  j)otato  {Snlujivm  tubrniinnn 
•cess  analogf)us  to  tliat  foHowt^d  in  the  prepanition  of  arrow- 
s  tlie  following  characters  : — examined  under  the  microscope, 
s  are  seen  to  be  chieHy  of  two  sorts,  tlie  first  small  and 
he  second  of  much  larger  size,  often  100  mkm.  in  length, 
rregularly  circular,  oval  or  egg-shaped  outline,  finely  marke<l 
[itric  rings  n)un4l  a  minute  inconspicuous  hilum.  When 
rater,  the  grains  swell  considerably  even  at  T)!)"  C.  Hydro- 
(,  sp.  gr.  I'OG,  dis.solves  them  at  40"*  C  quickly  and  almost 

the  granules  being  no  longer  de[K)8ite<l.  as  in  the  case  of 
imilarly  treated.  The  mi.xtui-e  of  arn)wroot  and  hvdrochloric 
lorous,  but  that  of  potato  starch  has  a  jKiCuliar  though  not 
•  )ur. 

Siarrh,  Tous-lcs-Moh,-  Toulema,  ro/omaw/* -A  sp<»cie8 

s  cultivated  in  the  West  India  Islands,  esjiecially  St.  Kitts, 
'  of  a  peculiar  starch  which,  since  alxiut  the  year  183G,  luis 
ted  from  its  rliizouies  by  a  pro<:ess  >imilar  to  tliat  atiopted  iu 
Dwroot.  The  specific  mnne  of  the  plant  is  still  undetermined  : 
have  obtaine<l  living  i*oots  fnuu  St.  Kitts,  and  have  cultivated 
>r  several  ytars.  it  lias  not  hitherto  flowered,  and  the  foliage 
•lianuters  sutticient  for  distinguishing  the  species, 
nil,  which  bears  the  same  name  as  the  plant,  is  a  dull  white 
vinir  a  peculiar  satiny  or  lustrous  aspei't,  by  reason  of  the 
,ry  magnituile  of  the  starch  granules  of  which  it  is  composed. 
ules  examined  under  the  micn>scope,  are  seen  to  be  flattened 
igular  form,  as  circular,  oval,  obloni;.  or  oval-truncate.  The 
the  numerous  c( dicentric  rinijs  with  which  each  granule  i8 
usuallv  at  one  end  rather  than  in  the  centre  of  a  "ranule.  The 
conspicuous.     The  granules  though  far  laiger  tiian  those  of 

*r  1^68,  only  Ci»  cwt..  in  lM*i»,  or  I )«*MM»urtil/,  who  nil  ilfMiili**  the  />Wiji/*r 

or  iUtHfui.     It  MH-uM  iiK»n»  likely  that   th« 

iinotily  litHtfd  that   the  ii«rD>*  term  i«  the  result  uf  an  Htttiiipt  to  confrr  « 

wan  givt'ii  ill  ('uiiHti|Ueiice  of  ine^iiiii^    <»ii    an    ancient    nunie  —  [lerhapi 

ering  all  thr  yrar  rtmnd.     liut  Tottiuuiat  which  i*  iiiie  of  the  C  arib  desig- 

tou    a|ipears    iniprohrihle  :    no  iintioua  fur  CaMtia  uiid  Calaihta. 
u*utioneii  hy  Itoohttt'ot  t.  .Aublet. 
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the  potato,  are  of  the  same  density  as  the  smaller  forms  of  that  sU 
and  like  them,  iioat  perfectly  on  chloroform.     When  heated,  they  b 
to  burst  at  12^  C.     Dilute  hydrochloric  acid  acts  upon  them  as  it 
on  arrowroot. 

Canna  starch  boiled  with  20  times  its  weight  of  water,  affords  t 
less  clear  and  more  tenacious  than  that  of  arrowi-oot,  yet  applicab! 
exactly  the  same  purposes.  The  starch  is  produced  on  a  very  s 
scale,  and  is  but  little  known  and  not  much  esteemed  in  Europe.^ 

Curcuma  Starch,  Tikor,  Ti/chur. — The  pendulous,  colom-fes  ti 
of  some  species  of  Curcuma,  but  especially  of  C.  angu^tifolia  Koxh. 
(7.  leucorrhiza  Eoxb.,  have  long  been  utilized  in  Southeni  India  for 
preparation  of  a  sort  of  arrowroot,  known  by  the  Hindustani  nan 
Tikhar,  and  sometimes  called  by  Europeans,  East  hidwu  Armn 
The  granules  of  this  substance  much  resemble  those  of  Maraud, 
they  are  neither  spherical  nor  egg-shaped.  On  the  coutrar}-,  thei 
rather  to  be  described  as  flat  discs,  5  to  7  mkm.  thick,  of  elliptic  oro 
outline,  sometimes  truncate ;  many  attain  a  length  of  60  to  70  n 
They  are  always  beautifully  stratified  both  on  the  face  and  on  thee 
The  hilum  is  generally  situated  at  the  narrower  end.  We  have  obse 
that  when  heated  in  water,  the  tumefaction  of  the  grains  commena 
72°  C. 

Curcuma  starch,  which  in  its  general  properties  agrees  with  com 
arrowroot,  is  rather  extensively  njanufactured  in  Travaucore,  Cochin 
Canara  on  the  south-western  coast  of  India,  but  in  a  very  rude  mu 
Drury  ^  states  that  it  is  a  favourite  article  of  diet  among  the  natives, 
that  it  is  exported  from  Travancore  and  Madras ;  we  can  add  tiiat 
not  known  as  a  special  kind  in  the  English  market,  and  thai  the  :ir 
we  have  seen  otfered  in  the  London  drug  sales  as  Uast  1  nil  inn  .I.,'-  • 
was  the  starch  of  Ma  rant  a. 
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RHIZOMA   ZINGIBERIS. 

Ihulir  Zi/if/(h(ris  ;   Glnijer  ;    F.  (Jinf/enihre ;    ()    In'fir,,- 

Botanical  Origin — Z'uKjllHr  otfirinalc  Koscut^  {Amoinuin  Zm-j.''' 
a  reud-like  plant,  Avitli  annual  leafy  .^teins,  S  to  4  feet  hi«:h.  an  i  ll- 
in  cone-shaped  spikes  borne  on  other  stems  thrown  \\\)  from  tiu-  ::.:: 
It  is  a  native  of  Asia,  in  the  warmer  countries  of  which  it  is  i:ni\t: 
cultivated,^  but  not  known  in  a  wild  state.  It  has  been  intr.hliii  •! 
most  tropical  countries,  and  is  now  found  in  the  \Vt'>i  Indit--.  > 
America,  Tropical  We.^tern  Africa,  and  Queensland  in  Au^itraHci. 

History — (linirer  has  been  known  in  India  from  the  renior^.v  * 
under  the  old  Sanskrit  name  of  kirhujart^'ru,  from  which  has  Inru  -i^: 
the  Greek  name  Zt77//i?6/ot  autl   the   Latin  Zinfjiber.     As  a  >r'i'^:* 

"^  20  barrels  fnnii  St.  Kitts  wt-n-  otl«'r«Hl  in       forwarded  to  us  by  A.  F.  Stjiy,  t>f 
public   sale   in    London,    K»  May,  1^71,   and        place. 
bouj<lit  in  at  '1\<L  per  lb.  •*   I's'/id  P/onfs  of  I/uii<i,  id.  2.  :*ri 

^  Living  roots  of  the  plant  used  for  niakiuL;  ^  The  mode  of  cuhiv.ttiou  i>  .i«'^r  :< 

this  arrowroot  at  Cochin,  have  been  kindly       Buchanan,    Jourmif  frwin   Mddr 

Mysore,  ttc.  ii.  (iJiO?)  469. 
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eil  uii]on<^  the  Greeks  and  Komans,  who  aitpear  to  have  received  it 
'  way  oi  the  Ited  Sea,  inasmuch  as  tliey  considert^d  it  to  be  a  pro- 
iCtion  of  Southern  Arabia. 

In  the  list  of  imports  from  tlie  lied  Sea  into  Alexandria,  which  in 
e  &eiu>nd  century  of  our  era  were  tht»re  liable  to  the  Roman  fiscal 
ity  (wr/iV/o/),  Zunjihir  occurs  amonj^  other  Indian  spices.^  During  the 
iddle  a^'es  it  is  frec^uently  mentioned  in  similiar  lists,  and  evidently 
nstitutetl  an  important  item  in  the  commercial  rtlations  between 
iro|>e  and  the  Hiist.     Ciin^^iT  thusa|)pears  in  the  tarifl*of  duties  levied 

Acre  in  Palestine  about  a.i».  117^^;'^  in  that  of  Barcelona  ^  in 
121 ;  Marseilles*  in  122S  ;  and  Paris  Mn  TitM).     The  Tu  nf  de^  Ptatj^'s, 

customs  taritt*,  of  the  Counts  of  Pn>vence  in  the  middle  of  the  l.Sth 
ntury,  provides  for  the  levyin*^  of  duty  at  the  towns  of  Aix,  Dij^ne, 
ilensole.  Taniscon,  Avij^non,  ()r«;on,  Aries,  *Scc..  on  various  commodities 
I  ported  from  the  East.  These  included  spices,  as  pej>per,  yintjer, 
jves,  zedoarv,  gahm^al,  culKjbs,  saffron,  *'  canella,"  cumin,  anise  ;  dye 
jffs,  sucli  as  lac,  indi^'o,  Uracil  wo<jd,  and  esjKicially  alum  ;  and  gmceries, 

8U^r.  rice  and  dates.^ 

In  Ku«,dand,  ;^inger  must  have  been  tolerably  well  known  even 
ior  ti»  the  Xorman  Conciuest,  for  it  is  frecjuently  named  in  the  Anjjlo- 
'Xon  leech-Uioks  of  the  11th  century,  louring  the  13th  and  14th 
Dturies,  it  was  next  t(»  i>ei)per,  the  conunonest  of  spices,  costing  on 
»  average  nearly  l.s.  7'/.  l»erttK,  or  about  the  price  of  a  sheep." 

Tlie  merchants  of  Italv  about  the  middle  of  the  14th  centurv,  knew 
nee  kinds  of  i^in^er,  called  n^'^jwctively  Billed i,  Culu/nluno,  and  Micchino, 
lese  terms  maybe  ex])lained  thus: — Billed i  (»r  Jialadi  is  an  Arabic 
Jrd.  wliich  as  a]>plied  to  gin«^er,  would  sij^nify  romifn/  or  irild,  i.e. 
iihion  tfiniftr.  Culondnno  refers  t(»  Columbum,  Kolam  or  (Juilon,  a 
►rt  in  Tnivancore  frecjuently  mentioned  in  the  middle  ag«*s.  (linjL^er 
rmed  Minhino,  denotes  that  the  spice  had  l>een  brou'iht  from  or  by 
tv  <»f  M«*cca.** 

^iin^er  pn*served  in  syrup,  and  sometimes  called  Gnfn  iiimf*r,  was 
ho  iniporliHl  during  the  middle  ages,  and  ivganled  as  a  delicacy  of 
<•  rh«*ic«'<t  kind. 

The  plant  atlbrding  ginger  must  have  Wen  known  to  Marco  Poh* 
'rr/i  rJ8n-lM)),  who  s|)eaks  of  (»'oserving  it  InUh  in  Ciiina  aiul  Iiniia. 
»hn  of  McMitecorvino,  who  visitenl  India  about  \'l\^'l  see  p.  4G8;, 
«crilH*s  ginger  as  a  j»lant  like  a  tlag,  the  root  of  \\hich  can  l»e  dug 
land  transported.  Nicolo  Conti  in  the  Wginning  of  the  I'^ih  century 
50  gave  Some  description  of  the  plant  and  of  the  collection  <»f  the  root, 
witnessed  bv  him  in  India.'** 

The  Venetians  received  ginger  by  way  of  Egypt  ;  yet  some  of  the 
perior  kinds  were  conveye<l  from  India  overland  by  the  lUack  Sea, 
statetl  bv  Marino  Sanudo  **^  about  l.'lUti. 

Viiir»«nt,    f''nn)if»-rrf  nmi   .Vn ri«Ai//*»M   <»/  *  Coiiriiinn  lif  t^trtuhtirrsth  Fni.ur^Vjknrt, 

Atwtrn/t,  ii.  ilSn?)  <Jl*ii.  viij.  (1S57)  pf*.  Uxiii  x«i. 

^u*i/  i/r,%  //ijffiu'i*  iiAti'M  f'ri/iittnies;  LvU^  '   liogtrrn,   iii/tt.  of  Aoricuiturr  un*i  /Vtrtj 

l9  »3 '  17 '».  * «  KHtjiatui,  i.  ( 1 8tf<J )  (;2S». 

('a}tiimiiv.    M*  marina  mirr  Ai    Marina^  •  \\i\e^  Bifvk  vj  Sfr  Matxu  I\fiv,'\\.  (1>71) 

if  B'irrelifM,  Mailriil,  ii.  (177^)  3.  SH. 

Kcn'et  Oiiiu.i.in,  //m/.  tUs  AcU«  ....  •  8<-«'  p.  40i>,  in»t«*  3. 

I MujiirtpuliU  de  MarMtHU,  i.  {\M\ I  372.  *"  Marinus  Saiiutiui,  LiUr  .«»<-/> /I'rym  HJe* 

Heru<  ardUuivifiiiur,  ix.  (1»S2;  '.213.  Hum  cruets^  Utiiuv.  (1611)  2'i. 
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Ginger  was  introduced  into  America  by  Francisco  de  Me 
who  took  it  from  the  East  Indies  to  New  Spain.^  It  was  shipp 
commercial  purposes  from  the  island  of  St.  Domingo  as  early  at  k 
1585;  and  from  Barbados  in  1G54.-  According  to  Renuy,  verj 
quantities  were  exported  from  the  ^Vest  Indies  to  Spain  in  1547.* 

Description — Ginger  is  known  in  two  fonns.  namely  the  ri 
dried  witli  its  epidermis,  in  wliich  case  it  is  called  coated  ;  or  de 
of  epidermis,  and  then  termed  f^craped  or  uncoated.  The  pieces, 
are  called  by  the  spice-dealers  races  or  hands,  rarely  exceed  4  inc 
length  and  have  a  somewhat  palmate  form,  being  made  up  of  a 
of  short,  laterally  compressed,  lobe-like  shoots  or  knobs,  the  sum 
each  of  which  is  marked  by  a  depression  indicating  the  former  a 
ment  of  the  leafy  stem. 

To  produce  the  uitconted  f/inf/er,  which  is  that  preferred  for  met 
use,  the  fresh  rhizome  is  scrajied,  washed,  and  then  dried  in  tbe  su 

Thus  prepared,  it  has  a  pale  buff  hue,  and  a  striated,  soro 
fibrous  surface.  It  breaks  easily,  exhibiting;  a  short  and  farim 
fracture  with  numerous  bristle-like  fibres.  When  cut  with  a  knil 
younger  or  terminal  portion  of  the  rhizome  appears  i)ale  yellow,  so; 
amylaceous,  while  the  older  part  is  Hinty,  hard  and  resinous. 

Coated  ginger,  or  that  which  has  been  dried  without  the  lenioi 
the  epidermis,  is  covered  with  a  wrinkled,  striated,  brown  integu 
which  imparts  to  it  a  somewhat  coarse  and  crude  appearance.  1 
nally,  it  is  usually  of  a  less  bright  and  delicate  hue  than  ginij'er 
which  the  cortical  part  has  been  removed.  Much  of  it  indeed,  is 
horny  and  resinous. 

Ginger  has  an  agreeable  aromatic  odour  with  a  ."^troULr  punieu:  t 

Varieties — Tho^ic  at  present  found  in  the  London  luarket, ;; 
guished  as  Jamaica,  Corhin,  Ikmial,  jind  Afriraii.  Tlie  \\\<\  :;;: 
scraped  gingers;  the  la^t  named  is  a  anticd  ;^iiiger,  tliat  is  to  «-.:v. :' 
retains  its  e]»idernns.  Jamaica  CJin^er  is  the  sort  nio>t  e.-:».*^'ji.^; . 
next  to  it,  the  Coeliin.  lUit  of  each  kind  there  aie  sexeral  uu^ 
presenting  considerable  variation  \iiivr  sc. 

Scraped   or  ilecorticat^^l   ginger  is  often   bleaclied,   ♦•itlitT  l»y  ': 
subjected  to  the  fumes  of  br.ming  sulpliur,  or  by  inihier>i<>n  lor  .i 
time  in  solution  of  chlorinaled  lime.     ^luch  of  tiiat  seen  in  tl;*- lt 
shops  looks  as  if  it  liad  been  wliitewashed,  and  in  fad  is  t-li-l.iiv  ... 
with  calcareous  matter, —  either  sulphate  or  carbonate  of  cakiiii;.' 

Microscopic    Structure — A   tiansverse   .section   of   coat^fi  . 
exhibits   a    brown,   hornv  external    laver,  ab«»ut   i»ni»   milinik::-  ■ 
separated  by  a  line  line  from  the  whitish  mealy  interior  [)orti<'U. ti.r' 
the    tissue    of    which   numerous   vascular    buntUes    an^l    ri'.>in-o.!- 
irre<4ularlvscattereil.     The  external  tissue  consists  of  a  loose  eutt-r . 
and  an  inner  composed  of  tabular  cells:  thes-e  are  followed  hy  \f 
short  j)rosenchymatous  cells,  the  walls  of  which  are  sinuous  on  ti'.vLr 

*  Moimnlrs,    Historia  itr  his  owls  qui   v  ^  L*'2, <'."»■>  rwt.      S«  t*   Kimiuv.    //•»', 
trn*'n  (if  inoslra^:/ Indian  occiiii  ii/ii/ra,  ^i^vWhi,        ntaioi^  I,<'iui.  1>('7.  l.'i-J. 

(i:>74)  99.  ■•   Mr.  (;arM(io  iJ'/oirm.   ./...r.v  A  ' 

*  ('alfitihir    i,f     Stilts     Pitjurti^     fju/onial       1S74)    lountl  both.      Wf   hive  .   :     ' 
AV>-/av.  ir>74-lC»>n.  I.oiiil.  lb*J<»]>.  4  ;  .stt*  .iko        the  carbonatf  to  W  ii.Sfd. 

\*[K  414,  4:U. 
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ion  and  partially  thickened,  imparting  a  homy  appearance.  This 
:ate  felted  tissue  forms  the  striated  surface  of  scraped  ginger,  and  is 
principal  seat  of  the  resin  and  volatile  oil,  which  here  fill  laige 
es.  The  large-celled  parenchyme  which  succeeds,  is  loaded  with 
:^h,  and  likewise  contains  numerous  masses  of  resin  and  drops  of 
The  starch  granules  are  irregularly  spherical,  attaining  at  the  utmost 
akm.  Certain  varieties  of  ginger,  owing  to  the  starch  having  been 
lered  gelatinous  by  scalding,  are  throughout  horny  and  translucent 
circle  of  vascular  bundles  which  separates  the  outer  layers  and  the 
ral  portion,  is  narrow,  and  has  the  structure  of  the  corresponding 
e  or  nucleus  sheath  in  turmeric. 

Chemical  Composition — Ginger  contains  a  volatile  oil  which  is 
:>nly  constituent  of  the  drug  that  has  hitherto  been  investigated.  By 
lling  112  lb.  of  Jamaica  ginger  with  water  in  the  usual  way,  we 
ined  4|  ounces  of  this  oil,  or  about  \  per  cent  It  is  a  pale  yellow 
id  of  sp.  gr.  0*878,  having  the  peculiar  odour  of  ginger,  but  not  its 
^nt  tasta  It  has  no  acid  reaction ;  dissolves  but  sparingly  in 
t  of  wine  (0'83) ;  and  deviates  the  ray  of  polarized  light  21**6  to 
left,  when  examined  in  a  column  50  mm.  long. 
The  burning  taste  of  ginger  is  due  to  a  resin  which  we  have  not 
uined,  but  which  well  deserves  careful  analysis. 

Commerce — Great  Britain  imported  of  ginger  as  follows  : — 

1S68  1S69  1870  1871  1878 

52,lJ>4cwt  31,535  cwt.  33,854  cwt  32,728  cwt  32,174  cwt. 

drug  was  received  in  1872  thus  : — 

From  K«yi»t 4,923  cwt. 

,,      Sierra  Ia'oiip 6,167    ,, 

„      UritUh  ludia 13,310    „ 

„      British  West  Indies 7,543    „ 

,,      other  countries ^   231     ,,* 


Total  .    .     .  ' 32,174 


»» 


rhe  importations  of  ginger  from  the  West  Indies  have  of  late  years 
h  declined. 

Uses — Ginger  is  an  agreeable  aromatic  and  stomachic,  and  as  such 
^n  a  valuable  addition  to  other  medicines.  It  is  much  more  largely 
iloyed  as  a  condiment  than  as  a  drug. 


RHIZOMA   CURCUMA. 

'lc  Curcumcc;^    Turmeric;  F.  Curcuma;  G.  Gclbicurzrl,  Kurkuma. 

Botanical  Origin — Curcuma  longa  L. — Turmeric  is  indigenous  to 
them  Asia  and  is  there  lai*gely  cultivated  both  on  the  continent  and 
be  islands. 

History — Dioscorides  mentions  an  Indian  plant  as  a  kind  of  Ci/j>crus 
rei 


urcuhia  from  tho  Persian  hirtum,  a  name  applied  also  to  satfron.    The  orij^in  of 
ord  TnnncrU  is  not  kuowu  to  us, 

P   I' 
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drugs  sold  in  the  city  of  Frankfort  about  the  year  1450,  names  Cu\ 
along  with  zedoary  and  ginger.^ 

In  its  native  countries,  it  has  from  remote  times  been  highly  est 
both  as  a  condiment  and  a  dye-stuff;  in  Europe,  it  has  always 
less  appreciated  than  the  alUed  spices  of  the  ginger  tribe, 
inventory  of  the  eflFects  of  a  Yorkshire  tradesman,  dated  20  Sept 
we  find  enumerated — "  x.  ovmcis  of  turmcracke,  x  d.'*  ^ 

Description — The  base  of  the  scape  thickens  in  the  first  ya 
an  ovate  root- stock;  this  afterwards  throws  out  shoots,  forming  lat4 
seccHidary  rhizomes,  each  emitting  roots,  which  branch  into  fibres 
sometimes  enlarged  as  colourless  spindle-shaped  tubers,  rich  in  i 
The  lateral  rhizomes  are  doubtless  in  a  condition  to  develope  then 
as  independent  plants  when  separated  from  the  parent.  The  c 
rhizomes  formerly  known  as  Curcuma  roiundu,  and  the  elongated  '. 
ones  as  Curcrima  longa,  were  regarded  by  Linnaeus  as  the  product 
distinct  species. 

The  radical  tubers  of  some  species  of  Curcuma  as  C.  angu^ 
Eoxb.,  are  used  for  making  a  sort  of  arrowroot  (p.  574).  Sometime 
are  dried,  and  constitute  the  peculiar  kind  of  turmeric  which  the  C! 
call  Yuh'hin? 

The  turmeric  of  commerce  consists  of  the  two  sorts  of  rhizom 
mentioned,  namely,  the  central  or  round  and  the  lateral  or  long, 
former  are  ovate,  pyriform  or  subspherical,  sometimes  pointed  a 
upper  end  and  crowned  with  the  remains  of  leaves,  while  the  siA 
beset  with  those  of  roots  and  marked  with  concentric  ridges.  Th( 
meter  is  very  variable,  but  is  seldom  less  than  f  of  an  inch,  ai 
frequently  much  more.  They  are  often  cut  and  usually  scalded  in 
to  destroy  their  vitality  and  facilitate  drying. 

The  lateral  rhizomes  are  subcylindrical,  attenuated  towards  t 
end,  generally  curved,  covered  with  a  rugose  skin,  and  marked  \i\"\ 
less  plainly  with  transverse  rings.  8onietimes  one,  two  or  nioiv  - 
knobs  or  shoots,  grow  out  on  one  side.  The  rhizomes,  whether  r/Ji 
long,  are  very  hard  and  iirm,  exhibiting  when  broken  a  dull,  'a 
resinous  surface,  of  an  orange  or  orange- brown  hue,  more  or 
brilliant.     They  have  a  peculiar  aromatic  odour  and  taste. 

Several  varieties  of  turmeric  distinguished  bv  the  names  of 
countries  or  districts  in  which  they  are  produced,  are  found  in 
English  market :  but  although  they  present  differences  vh:  !. 
sulliciently  a]»j)reciable  to  the  eye  of  the  experienced  dealer. 
charact<rs  of  each  sort  are  scarcely  so  marked  or  so  constant  .;S  t 
recognizahlr  ly  mere  verl)al  descri]>tion.  The  principal  sorts  ::  ' 
commerce  art*  known  as  Cldna,  Madrns,  BuKjal^  Juca,  and  (V/.;. 
these  the  first,  named  is  the  most  esteemed,  but  it  is  seldum  l-j  i . 
with  in  tlie  Junopean  market."* 

Muilro.s  Ttnmrric  is  a  iine  sort  in  large,  bold  i>iece5.  SniiAt 
packages  of  it  contain  exclusively  round  rhizomes,  while  utiic^ 
made  up  cntirelv  of  the  Ioult  or  lateral. 

^  Fliu-ki^rr,  Ih    Fr^'xljcrtcr  Li^f> ,  ]\aVv^  It  is  not  wliony  devoid  of  ji\>\-  .■■'. 

1873.  11.  nialtor. 

-  naiiio,     //'///s   Oil'/    /.iv>-,tfur('cs    of   thr  4  A  <;ood  deal  is  oxjM-.rtcd  fr>'!ii  T-'A 

^//•('7/'// '/"'/< /v/ '^/' /,'(>/<///(/?/'/ ^SiirtcfsSucitty),  Fonno>n,   l»ut    mostly   to   <'bii]'^    ' 

18r)3.  277.  lUturns  of  Tn^h:  at  i/w  TruU'f  /V.-:-   ' 

=*  Pharni.  Jui'.r.i,  iii.  (1SG2)  200,  fig.  11.—  for  1872.' p.  106. 
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Bengal  Turmeric  differs  from  the  other  varieties  chiefly  in  its  deeper 
Dt,  and  liencc  is  the  sort  preferred  for  dyeing  purposes. 

Java  Turmeric  presents  no  very  distinctive  features ;  it  is  dusted 
ith  its  own  powder,  and  does  not  show  when  broken  a  very  brilliant 
Jour.  Judging  by  the  low  price  at  which  it  is  quoted,  it  is  not  in  great 
teem.     It  is  the  produce  of  Curcuma  longa  var.  /8  minor  ^  Hassk. 

Microscopic  Structure — Tlie  suberous  coat  is  made  up  of  8  to  10 
•ws  of  tabular  cells;  the  parenchyme  of  the  middle  cortical  layer,  of 
rge  roundish  polyhedral  colls.  Towards  the  centre,  tlic  transverse 
ction  exhibits  a  coherent  ring  of  fibro-vascular  bundles,  representing  a 
jid  of  medullary  sheath.  The  parenchyme  enclosed  by  this  ring  is 
ftversed  by  scattered  bundles  of  vessels,  and  in  most  of  its  cells 
»ntains  starcii  in  amorphous,  angular  or  roundish  masses,  whicli  are  so 
r  disorganized  that  they  no  longer  exhibit  the  usual  appearance  in 
>lari2ed  light,  but  are  nevertheless  turned  blue  by  iodine.  The  starch 
IS  been  reduced  to  this  condition  by  scalding. 

Besiu  likewise  occurs  in  separate  cells,  forming  dark  yellowish- red 
oticles.  The  entire  tissue  is  i>enetrated  with  yellow  colouring  matter, 
id  shows  numerous  drops  of  essential  oil,  wliich  in  the  fresh  rhizome 
no  doubt  contained  in  peculiar  cells. 

Chemical  Composition — The  drug  yields  about  one  \yQX  cent,  of 
isential  oil  which,  according  to  Suida  and  Daube  (18G8),  consists  of  an 
il  homologous  or  isomeric  with  car\'ol  and  thymol,  C*^1P*0,  combined 
ith  a  smdl  proportion  of  a  hydrocarbon. 

The  colouring  matter  called  Curcumin  is  obtained  by  exhausting  the 

"ug  with  benzol,  after  the   essential  oil  has  been  distilled  off*.     Thr 

iide  crj'stals  obtained  from  benzol  are  dissolved  in  spirit  of  wine,  and 

t-cipitated  with  basic  acetate  of  lead.    The  latter  is  then  removed  by 

Iphurettcd  hydrogen,  and  the  curcumin  re-crystallized  from  spirit  of 

ne.     It  then  forms  yellow  crystals,  having  an  odour  of  vanilla,  and 

hibiting  a  fine  blue  in  reflected  light.     Daube  ^  assigns  them  the  for- 

ila,  C'^IP^O^^     The  best  produce  of  curcumin  is  stated  by  Ivanow- 

jewsky '  to  be  obtained  by  washing  an  ethereal  extract  of  tunneric 

;h  weak    ammonia,  dissolving   the   residue  in   boiling   concentrated 

monia,  and  j»assing  into  the  solution  carbonic  acid,  by  which  the 

cumin  is  precipitated  in  Hakes. 

Pa[)er  tinged  with  an  alcoholic  solution  of  curcumin  displays  on 
ition  of  an  alkali  a  brownish-red  coloration,  becoming  violet  on 
iug.  IJoracic  acid  j produces  an  orange  tint,  turning  blue  by  addition 
Ml  alkaline  solution.*  This  behaviour  of  (impure)  curcumin  was 
ited  out  by  Vogel  as  early  as  1815,  and  has  since  that  time  bciii 
ized  as  a  chemiail  test. 

liorax  added  to  an  alcoholic  solution  of  curcumin,  gives  rise  to  a 
:  substance,  the  Jiosocyanin  of  h>chlumberger  (18i>r)),  which  Pauhe 


rom  information  conimuni«'ate(l  by  Mr. 
mlvk,  of  the  Botanical  Garden,  Huiten- 
Jam. 

mm.  fur  ymkt.  Chrmir,  ii.  (1871)  66. 
>ani.  //  Chan.  ,Sve.  xi.  (1878)  .'iOi. 
be  foUowiug  ia  a  strikinj^  ex]H'nuien^| 
ig  some  of  tbeac  chan^^ca  of  colour :  — 
I  little  croahed  tunneric  or  the  i»owder 
tting  pai»er,  and  moiatcn  it  ropeatvtlly 


with  chloroform,  allowing  the  latter  t » 
eva|K>rate.  There  will  thu-*  he  f«»nned  on 
the  iKi{H>r  a  yellow  stain  which  «>n  oiMitiun  of ' 
a  slightly  aciiluliitiHl  fiolutitwi  of  )h»iu\  .!u<1 
ilryiug  a&anmes  a  jiuq»h'  hue  If  the  \ta\>cr 
is  DOW  spriukhil  with  «lilut«'  annii«»:i!.i.  it  will 
acquire  a  transient  Mue.  Thi«>  ria  tion  en- 
ables one  to  n»cngTii/e  the  |«r«*-"»en««*  t»f  tur- 
meric iu  powdered  rhubarb  or  mu^ttard. 

V  V  1 
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also  obtained,  and  in  crystals.  Ivanow-Gajewsky,  who  isolated 
heating  an  alcoholic  extract  of  turmeric  with  boracic  and  sn 
acids,  describes  it  as  a  purple  crystalline  powder  with  a  metalli 
lustre,  insoluble  in  water  but  soluble  in  alcohol.  Its  solution  is  o 
dark  blue  by  an  alkali 

According  to  the  same  chemist,  there  also  exists  in  curcu 
alkaloid  in  very  small  quantity.^  Kachler^  found  in  the  a 
decoction  an  abundance  of  Bioxalate  of  Potassium, 

Commerce — In  the  year  1869,  there  were  imported  into  the 
Kingdom,  64,280  cwt.  of  turmeric;  in  1870,  44,900  cwt., — a  ver 
proportion  being  furnished  by  Bengal  and  Pegu.  The  expoi 
Calcutta  »  in  the  year  1870-71,  was  59,352  cwt. 

Bombay  exported  in  the  year  1871-72,  29,780  cwt,  of  whj 
greater  portion  was  shipped  to  Sind  and  the  Persian  Gulf,  and  on 
cwt.  to  Europe.* 

Uses — Turmeric  is  employed  as  a  condiment  in  the  shape  of 
powder,  and  as  such  is  often  sold  by  druggists  ;  but  as  a  mediciD 
obsolete.     It  is  largely  consumed  in  dyeing. 

Substitute— The  London  market  has  lately  been  supplied 
considerable  quantities  of  a  drug  called  Cochin  Turmeric,  which 
produce  of  some  other  species  of  Curcuma  than  C  longa^  It  cc 
exclusively  of  a  bulb-shaped  rhizome  of  large  dimensions,  cut  i 
versely  or  longitudinally  into  slices  or  segments.  The  cortical  i 
dull  brown ;  the  inner  substance  is  horny  and  of  a  deep  oraDge-b 
or  when  in  thin  shavings,  of  a  brilliant  yellow.  Mr.  A.  Forbes  Se: 
Cochin  has  been  good  enough  to  send  us  (1873)  living  rhizomes  oi 
Curcuma,  which  he  states  is  mostly  gi'own  at  Alwaye,  north-rj 
Cochin,  and  is  never  used  in  the  country  as  tunncric,  though  its  ?:; 
tubers  are  employed  for  making  arrowroot.  The  rhizomes  sent  are  i 
short,  conical  and  of  enormous  size,  some  attaining  as  much  as  2^  ii 
in  diameter.     Internally  they  are  of  a  briglit  orange-yellow. 


RHIZOMA     GALANGiE. 

Radir  Galangrr:^  minoris ;  Galangal ;  F.  Racine  de  Galawja  ;  G.  Oa[ 

Botanical  Origin — Alpinia  officinarum  Hance,^  a  flag-like  [ 
with  stenii  about  4  feet  high,  clothed  with  narrow  lanceolate  1^ 
and  terminating  in  short  and  simple  racemes  of  elegant  white  tl-^ 
shaded  and  veined  with  dull  red.  It  grows  cultivate!  in  the  isb- 
Hainan  in  the  south  of  China,  and,  as  is  supposed,  in  some  ''t 
southern  provinces  of  the  Chinese  Empire. 

^  Berichtr  dcr  DcutscJien  Chcui.  G':s(llsch,  formed  us,  Knu-Uan-i  >7in<rr.    KauK 

iii.  (1870)  624.  the  ancient  name  of  a  district  iu  :!k  ]' 

^  Ibid.  715.  of  Kwangtun;^. 

•'  Returns  (juoted  at  p.  514,  note  3.  ^  Journ.  of  Linneau  .S'o.\'.':/,  V>'>ur' 

•*  Stntcincnt  of  the   Trail-  and  Xnvi>/ati'm  (1873)  1  ;  also  Trinu-n's  J-^"r.>.     '  i- 

9fB.>mlmifjor  1871-72,  i)t.  ii.  Do.         "  (1873)  175.— Dr.   Thwait»»s  of  IV>:  ■-. 

*  fi<ilan'j(i  appears  to  be  derived  from  the  has  tlie  plant  in  cultivation,  h.i-  Nn 

Aral)ic   name   Khulanjan^    which    in    turn  enough  to  send  us  a  lino  coloun'-i  i'i 

comes  from  the  Chinese  Kau-liang  Kiamj,  of  it  in  tiower. 
signifying,  as  Dr.  F.  Torter  Smith'  has  in- 
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istory — The  earliest  reference  to  galangal  we  have  met  with, 
1  in  the  writings  of  the  Arabian  geographer  Ibn  Khurdadbah  *  about 
J9-885,  who  in  enumerating  the  productions  of  a  country  called 
names  galangal  together  with  musk,  aloes,  camphor,  silk,  and 
Edrisi,*  three  hundred  years  later  is  more  explicit,  for  he  men- 
t  with  many  other  productions  of  the  far  East,  as  brought  from 
and  China  to  Aden,  then  a  great  emporium  of  the  trade  of  Asia 
Egypt  and  Europe.  The  physician  Alkindi,'  who  lived  at  Bassora 
Bagdad  in  the  second  half  of  the  9th  century,  and  somewhat  later 
s  and  Avicenna,  notice  galangal,  the  use  of  which  was  introduced 
lurope  through  the  medical  system  promulgated  by  them  and  other 
s  of  the  same  school. 

any  notices  exist  showing  that  galangal  was  imported  with  pepper, 
,  cloves,  nutmegs,  cardamoms  and  zedoary ;  and  that  during  the 
3  ages  it  was  used  in  common  with  these  substances  as  a  culinary 
which  it  is  still  held  to  be  in  certain  parts  of  Europe.*  The 
affording  the  drug  was  unknown  imtil  the  year  1870,  when  a 
ption  of  it  was  communicated  to  the  Linnean  Society  of  London, 
.  H.  F.  Hance,  from  specimens  collected  by  Mr.  E  C.  Taintor,  near 
w  in  the  north  of  Hainan. 

ascription — The  drug  consists  of  a  cylindrical  rhizome,  having 
:imum  diameter  of  about  f  of  an  inch,  but  for  the  most  part 
erably  smaller.  This  rhizome  has  been  cut  while  fresh  into  short 
,  1^  to  3  inches  in  length,  which  are  often  branched,  and  are 
d  transversely  at  short  intervals  by  narrow  raised  sinuous  rings, 
ting  the  former  attachment  of  leaves  or  scales.  The  pieces  are 
tough  and  shrivelled,  externally  of  a  dark  reddish-brown,  display- 
hen  cut  transversely,  an  internal  substance  of  rather  paler  hue 
lever  white),  with  a  darker  central  column*  The  drug  exhales 
comminuted  an  agreeable  aroma,  and  has  a  strongly  pungent, 
taste 

icroscopic  Structure — Tlie  central  portion  of  the  rhizome  is 
ted  from  the  outer  tissue  by  the  nucleus  sheath,  which  appears  as 
-defined  darker  line.  Yet  the  central  tissue  does  not  differ  much 
hat  surrounding  it,  both  being  composed  of  uniform  parenchyme 
traversed  by  scattered  vascular  bundles.  There  also  occur  through- 
le  whole  tissue,  isolated  cells  loaded  with  essential  oil  or  resin, 
le  larger  number  of  cells  abound  in  large  starch  granules  of  an 
al  club-shaped  form.  Some  cells  contain  a  brown  substance,  dif- 
from  resin  in  being  insoluble  in  alcohol.  The  corky  layer  is 
kable  from  its  cells  having  undulated  walls. 

lemical  Composition — The  odour  of  galangal  is  due  to  an 
ial  oil,  which  the  rhizoma  yields  to  the  extent  of  only  J  to  ^  per 
Eind  which  appears  from  the  experiments  of  Vogel,  to  have  the 
wsition,  C*^H**^H*0.    Brandes  *  extracted  from  galangal  by  means 

rk  quoUd  at  p.  251,  note  5. — tome  ^  Hanbair,  Hisicrical  XnUs  on  the  Radix 

Cfalan^  of  pharmacy — J<>um.  of  Linnean 
fraphie  cCEdriti,  tradoite  par  Jau-  Society,  Bot.  xiii.  (1873)  20;  Pharm.  Joum, 
:idS6)  51.  Sept  28,  1871.  248. 

Jierum  gradHma,  Argentonti,  15S1.  *  ^rrAir  dcr  Pharm.  idx.  (1839)  52. 
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of  ether,  a  neutral  inodorous  and  tasteless  crystalline  body  called  Kdrnp- 
ferid,  which  is  worthy  of  further  examination. 

The  pungent  principle  of  the  drug,  which  is  probably  analogous  to 
that  of  ginger,  has  not  been  studied. 

Commerce  — Galangal  is  shipped  from  Canton  to  other  ports  of 
China,  to  India  and  Europe,  but  there  are  no  general  statistics  to  give 
an  idea  of  the  total  production.  From  official  returns  quoted  by  Hauooe, 
the  export  in  the  year  1869,  which  seems  to  have  been  exceptionaDj 
large,  amounted  to  370,800  ft).  Bombay  in  the  year  1870-71,  imported 
the  drug  to  the  extent  of  335  cwt.^ 

Uses — The  drug  is  an  aromatic  stimulant  of  the  nature  of  ginger, 
now  nearly  obsolete  in  British  medicine.  It  is  still  a  popular  remeik 
and  spice  in  Livonia,  Esthonia  and  Central  Russia,  and  by  the  Taitas 
is  taken  with  tea.  It  is  also  in  some  requisition  in  Russia  amoif 
brewers,  and  the  manufacturers  of  vinegar  and  cordials,  and  finally  is » 
cattle  medicine. 

Substitute — The  rhizoma  of  Alpinia  Oalanga  Willi,  a  plant  of 
Java,  constitutes  the  drug  known  as  Radix  Galangm  majoris  or  Grtalbtt 
Oalangal,  packages  of  which  occasionally  appear  in  the  London  <taj 
sales.  It  may  be  at  once  distinguished  from  the  Chinese  drug  bjiti 
much  larger  size  and  the  pale  bufif  hue  of  its  internal  substance,  tk 
latter  in  strong  contrast  with  the  orange-brown  outer  skin. 


FRUCTUS    CARDAMOMI. 

Seminit    Curdamoini   miiioru ;     Cardamoms,    Malabar    Cardamowj; 

F.  Cardamomes ;  G.   Cardamomcii. 

Botanical  Origin — Ehttaria-  Cardamomum  Platen  (^-i/y/Z/ii'ti  (''^«w- 
momuiii  lioxb.),  a  ilag-like  perennial  plant,  G  to  12  feet  high,  with  lar^ 
lanceolate  leaves  on  long  sheathing  stalks,  and  Howers  in  lax  flen-* 
horizontal  scapes,  <3  to  18  inches  in  length,  which  are  thrown  out  to  tb^ 
number  of  ?)  or  4,  close  to  the  ground.  The  fruit  is  ovoid,  three-siur* 
plump  and  smooth,  with  a  Heshy  green  pericarp. 

The  cardamom  plant  grows  abundantly,  both  wild  and  under  i'ul> 
vation,  in  the  moist  shady  mountain  forests  of  Xorth  Canara.O »<.•:: iiaJ 
Wynaad  on  the  ^falabar  (\xist,  at  an  elevation  of  2500  to  oU0(>  fttt  aw^* 
the  sea.  It  is  trulr  wild  in  Canara  anil  in  the  Anamalai,  Cocliin^'^ 
Trav'incore  forests.  Tlie  cardamom  region  has  a  moan  tempraturc  •' 
22°  C.  (72  F.),  ami  a  mean  rainfall  of  121  inches. 

A  well-marked  variety,  di fieri ng  chietly  in  the  elongated  form  ii^j 
large  size  of  its  fruits,  is  found  wild  in  the  forests  of  the  central  o^* 
southern  provinces  of  Ceylon.  It  was  formerly  regarded  as  a  dijtii'j 
species  under  the  name  of  Eldtaria  mnjor,  but  careful  obsen'atioa -^ 
growing  specimens  has  shown  that  it  })0ssesses  no  charactei-s  i^y  wAffJ* 
it  being  considered  more  than  a  variety  of  the  t}T)ical  plant,  and  i^  ^ 
therefore  now  called  E,  Cardamomum  var.  /9.     It  is  only  known  toocCJJ 

*  Keturua  quoted  at  p.  '666,  iiute  3.  '  From  Eicltarif  tlieMalyalimMn**'"* 

plant. 
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,  where  the  ordinary  Cardamom  of  Malabar  is  not  found  except 
rated  plant.* 

ry — Tlie  Malabar  cardamom  is  mentioned  in  tlie  TVTitings  of 
nd  hence  may  have  been  used  in  India  from  a  remote  period. 
unlikely  that  in  common  with  ginger  and  pepper  it  reached 

classical  times,  although  it  is  not  possible  from  the  descriptions 

come  down,  to  determine  exactly  what  was  the  KapSdfic^fioy 
rastns  and  Dioscorides,  or  the  *A/ia>/iov  of  the  last-named  writer. 
fnnn.Amomis  and  Cardamoinv m  of  Pliny  are  also  doubtful,  the 
II  he  gives  of  the  last  being  unintelligible  as  applied  to  anything 
u  by  that  name. 

list  of  Indian  spices  liable  to  duty  at  the  Boman  custom  house 
idria,  circa  A.D.  176-180,  Amonium  as  well  as  Cardamomum  is 
.'-  St.  Jerome  names  Aviommn  together  with  musk,  as  per- 
ise  among  the  voluptuous  ecclesiastics  of  the  4th  century.* 
noms  are  named  by  Edrisi*  about  A.D.  1154  as  a  production  of 
id  also  as  an  article  of  trade  from  China  to  Aden ;  and  in  the 
ury  they  are  mentioned  together  with  cinnamon  and  cloves 
\  an  import  into  Palestine  by  way  of  Acre,  then  a  trading  city 
-ant. 

st  writer  who  definitely  and  correctly  states  the  country  of  the 
,  appears  to  be  the  Portuguese  navigator  Barbosa*  (1514)  who 

names  it  as  a  production  of  the  Malabar  Coast  Garcia  d*Orta,^ 

to  the  Viceroy  at  Goa  about  1563,  mentions  the  shipment  of 

0  Europe  ;  he  also  ascertained  that  the  larger  sort  was  produced 

The  Malabar  cardamom  plant  was  figured  by  liheede  under 

lous  name  of  ElctiariJ 

ation  and  Production — Although  the  cardamom  plant  grows 
e  forests  of  Southern  India,  where  it  is  commonly  called  Ildchi^ 
ire  largely  obtained  from  cultivated  plants.  Tlie  methods  of 
t,  which  vary  in  the  different  districts,  may  be  thus  described : — 
v'ious  to  the  commencement  of  the  rains,  the  cultivators  ascend 
ain  sides,  and  seek  in  the  shady  evergreen  forests  a  spot  where 
anioni  plants  are  growing.  Here  they  make  small  clearings,  in 
admission  of  light  occasions  the  plant  to  develope  in  abundance. 
iiioin  plants  attain  2  to  3  feet  in  height  during  the  following 
after  which  the  ground  is  again  cleared  of  weeds,  protected 
ce,  and  left  to  itself  for  a  vear.  About  two  vears  after  the 
iig,  the  plants  begin  to  flower,  and  five  months  later  ripen 
i>,  but  a  full  crop  is  not  got  till  at  least  a  year  after.  The 
itinue  i)roductive  six  or  seven  years.  A  garden,  484  square 
area,  four  of  which  may  be  made  in  an  acre  of  forest, 
on  an  average,  an  annual  crop  of  12J  lt>.  of  garbled 
3.**      Ludlow,  an   Assistant  Conser\'ator  of  Forests,  reckons 

,  Enumcratio  PlaiUarxim  Znj-  bcrt,  i.  (1836)  78,  61.— It  is  questionable 
318.  iihcther  EUttaria  is  intexided  at  p.  51. 

'(KhichU  (/.  Ii'^>inik\  ii.   (1855)  »  Iktcrintion  of  the  Coasts  </  Bast  Africa 

t,  Cummcnc  of  ih*:  Ancients,  ii.       anti  Malabar,  Hakluyt  iSocicty,  186d.   59. 

64,  147.  154.  &c. 
lymi  Optra  Omnia,  ed.  Migne,  *  In  the  work  quoted  at  p.  492,  note  7. 

7  Harius  Malabaricus,  xC  (1692)  tab.  4-& 
i€  (TEdrisi,  traduiU  par  Jan-  •  Ajwrt  <m  Ihs  Administratum  of  Coarg 

for  ik$  PHUT  1872-78,  Bangalore,  1871  44. 
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that  not  more  than  28  ft.  can  be  got  from  an  acre  of  forest.  From 
what  he  says,  it  further  appears  that  the  plants  which  come  up  on 
clearings  of  the  Coorg  forests  are  mainly  seedlings,  which  make  their 
appearance  in  the  same  g^i^o^'-spontaneous  manner  as  certain  plants  k 
the  clearings  of  a  wood  in  Europe.  He  says  they  commence  to  beir 
in  about  3^  years  after  their  first  appearance.^  The  plan  of  cnltin- 
tion  above  described  is  that  pursued  in  the  forests  of  Travancore, 
Coorg  and  Wynaad. 

2.  On  the  lower  range  of  the  Pulney  Hills,  near  Dindigul,  at  in 
elevation  of  about  5000  feet  above  the  sea,  the  cardamom  plant  is 
cultivated  in  the  shade.  The  natives  bum  down  the  underwood,  ind 
clear  away  the  small  trees  of  the  dense  moist  forests  called  sholas,  which 
are  damp  all  the  year  round.  The  cardamoms  are  then  sown,  and  when 
a  few  inches  high,  are  planted  out,  either  singly  or  in  twos,  under  tbe 
shade  of  the  large  trees.  They  take  five  years  before  they  bear  fruit; 
"  in  October  "  remarks  our  informant,^  "  I  saw  the  plants  in  full  flower 
and  also  in  fruit, — the  latter  not  however  ripe." 

3.  In  North  Canara  and  Western  Mysore,  the  cardamom  is  cultivated 
in  the  betel-nut  plantations.  The  plants,  which  are  raised  from  seed, 
are  planted  between  the  palms,  from  which  and  from  plantaini^  th^ 
derive  a  certain  amount  of  shade.  They  are  said  to  piwluce  fruit  ii 
their  third  year. 

Cardamoms  begin  to  ripen  in  October,  and  the  gathering  continnfli 
during  dry  weather  for  two  or  three  months.  All  the  fruits  on  a  scape 
do  not  become  ripe  at  the  same  time,  yet  too  generally  the  whole  scipe 
is  gathered  at  once  and  dried, — to  the  manifest  detriment  of  the  dr^ 
This  is  done  partly  to  save  tlie  fruit  from  being  eaten  by  snakes.  ir>J!S 
and  squirrels,  and  partly  to  avoid  the  capsules  splitting,  which  thrv  :■) 
when  quite  mature.  In  some  plantations  however,  the  carJamoms  a-^e 
gathered  in  a  more  reasonable  fashion.  As  they  are  collected,  the  fruits  i-"? 
carried  to  the  houses,  laid  out  for  a  few  days  on  mats,  then  stripped  I'roa 
their  scapes,  and  the  drying  completed  by  a  gentle  fire-heat.  In  C'^r;, 
the  fruit  is  stripped  from  the  scape  before  drying,  and  the  drying  is  sonie- 
times  efiected  wholly  by  sun-heat. 

In  the  native  states  of  Cochin  and  Travancore,  cardamoms  aw » 
monopoly  of  the  respective  governments.  The  rajah  of  the  latttr  su*^ 
requires  that  all  the  produce  shall  be  sold  to  his  olticials,  who  forward  it 
to  the  main  depot  at  Alapalli  or  Aleppy,  a  port  in  Travancore,  whcnr  Lis 
commercial  accent  resides.  The  rajah  is  tenacious  of  his  riirhti.  and 
inserts  a  clause  in  the  leases  he  grants  to  European  coflee-plantcrN  vi 
whom  a  great  many  have  settled  in  his  territory,  requiring  that  canLuiiiO 
shall  not  be  grown. 

The  cardamoms  at  ^Vleppy  are  sold  by  auction,  and  bought  Lhietiy  :t 
Moplah  merchants  for  transport  to  diiferent  parts  of  India,  anJ  .i-?-, 
through  third  parties,  to  England.  All  tlie  lower  (qualities  are  cuasuiiit:^ 
in  India,  and  the  liner  alone  shipped  to  Europe. 

In  the  forests  belonging  to  the  British  CJovernment,  cardamoms  i'^ 

^  Elliot,   Kj'j>'rk'no's  of  a  Phint,!-  In  (hi-  in  formation  on  tliis  head  from  Dr.  V^r^'^, 

Jihujh.i  of  Mi/surr,   LonJ.   ii.    (1871)   201.  In.s]>ector-GeucrAl  of  Forests  in  IniiA.  -- 

20p.  Dr.  Kin<,',  Director  of  tho  Botanic  Girii^ 

-  Colonel  BeilJome,  Conservator  of  Forests,  Caleutta. 
Matlras.     We  have  likewise  to  acknowledge 
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oned    among    the  miscellaneous  items  of   produce ;  but 
e  cardamom  forests  are  now  let  at  a  rental  of  £3000  per 
;r  a  lease  which  will  expire  in  1878.* 
liorn,  late  Conservator  of  Forests  in  the  Madras  Presidency, 

a  letter  to  one  of  us,  that  the  rapid  extension  of  coflfee 
I  the  slopes  of  the  Malabar  mountains  has  tended  to  lessen 
Dn  of  cardamoms,  and  has  encroached  considerably  upon  the 

indigenous  growth.  A  recent  writer  ^  has  shown  from  his 
nee,  that  the  cultivation  of  the  cardamom  is  a  branch  of 
th  the  attention  of  Europeans,  and  has  given  many  valuable 
isiiring  successful  results. 

tion — Tlie  fruit  of  the  Malabar  cardamom  as  found  in  com- 
ovoid  or  oblong,  three-sided,  thrce-valved  capsule,  contain- 
B  seeds  arranged  in  three  cells.  It  is  rounded  at  the  base,  and 
a  small  stalk ;  towards  the  apex  it  is  more  or  less  contracted 
:cs  in  a  short  beak.  The  longitudinally-striated,  inodorous, 
icarp  is  of  a  pale  greyish-yellow,  or  bufiT,  or  brown  when 
'  a  thin  papery  consistence,  splitting  lengthwise  into  three 
m  the  middle  of  the  inner  side  of  each  valve,  a  thin  par- 
ts towards  the  axis,  thereby  producing  three  cells,  each  of 
jes  5  to  7  dark  brown,  aromatic  seeds,  arranged  in  two  rows 
i  in  the  central  angle. 

Is,  which  are  about  2  lines  long,  are  irregularly  angular, 
rugose,  and  have  a  depressed  hilum  and  a  deeply  channelled 
li  seed  is  enclosed  in  a  thin  colourless  ariL 
ms  vary  in  size,  shape,  colour  and  flavour :  those  which  are 
J  or  nearly  globidar,  and  ^V  ^  iV  of  an  inch  in  length,  are 
rade  language  slwrts ;  while  those  of  a  more  elongated  form, 
acli  end,  and  tV  to  ^  of  an  inch  long,  are  called  short- 
are  further  distinguished  by  the  names  of  localities,  as 
ulras^  and  Alcppy.  The  Malabar  Cardamoms^  which  are  the 
ed,  are  of  full  colour,  and  occur  of  both  forms,  namely  shorts 
ujs ;  they  are  brought  to  Europe  vid  Bombay.  The  Madras 
{  elongated  form  (short-longs)  and  of  a  more  pallid  hue ;  they 
at  Madras  and  Pondicherr)'.  Those  termed  Alcppy  are 
arts,  plump,  beaked  and  of  a  jKJCuliar  greenish  tint ;  they  are 
m  Calicut,  and  sometimes  from  Aleppy. 
nis  are  esteemed  in  proportion  to  their  plumpness  and 
id  the  sound  and  mature  condition  of  the  seeds  they  contain. 
js  afford  about  three-fourths  of  their  weight  of  seeds.* 
:s  of  the  second  form  (var.  y^)  of  Eldtaria  Cardamomum, 
ude  as  Ceylon  CardamoniSy  are  from  1  to  2  inches  in  length, 
r  of  an  inch  in  breadth,  distinctly  three-sided,  often  arched, 
of  a  dark  greyish-brown.  The  seeds  are  larger  and  more 
an  those  of  the  ilalabar  plant  and  somewhat  different  in 
^te. 

:opic  Structure — The  testa  of  the  seed  consists  of  three 
rs,  namely  an  exterior  of  thick-walled,  spirally-striated  cells, 

ted  at  p.  583,  note  8.  (Infonnation  from  the  Ul>onitorY  accoonU 

Ut.,  chap.  12.  of   Messrs.    AUen   and  Hanbarji,  Ploagh 

lb.  shelled  at  various  timet  Court,  Lombaid  St) 
s,  afforded  154}  tb.  of  seeds. 
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somewhat  longitudinally  extended,  and  exhibiting  on  transverse 
square,  not  very  large,  cavities ;  then  a  row  of  laige  cells  wi 
transverse  walls  ;  and  finally,  an  internal  layer  of  deep  brown,  r. 
arranged  cells,  the  walls  of  which  have  so  thick  a  deposit  that 
most  only  small  cavities  remain. 

The  granular,  colourless,  sac-shaped  albumen  encloses  a  horn 
sperm,  in  which  the  embryo  is  inserted,  the  projecting  radicl< 
directed  towards  the  hilum.  The  cells  of  the  albumen  have  tl 
of  elongated  polyhedra,  almost  entirely  filled  with  very  small 
granules.  Besides  them,  there  occur  in  most  of  the  cells,  soi 
larger  masses  of  albuminoid  matter  having  a  rhombohedric  foi 
tinctly  observable  when  thin  slices  of  the  seed  are  examined 
almond  oil  in  polarized  light.  These  remarkable  crystalloid 
resemble  those  occurring  in  the  seeds  of  cumin  (p.  296). 

Chemical  Composition  —  The  parenchyme  of  the  album 
embryo  is  loaded  with  fatty  oil  and  essential  oil,  the  former  exis 
the   seed  to  the  extent  of  about  10  per  cent. 

The  essential  oil,  which  amounts  on  an  average  to  4r6  per 
has  a  sp.  gr.  of  about  0*93,  and  the  odour  and  flavour  of  the  seec 
appears  to  consist  of  two  bodies,  a  liquid  volatile  oU,  and  a  c 
line  solid  camphor,  having  the  formula,  C^H^*(H*0)*,  and  Um 
isomeric  or  identical  with  turpentine-camphor.  Essential  oil  of 
moms  has  been  found  by  Luboldt  (1860)  to  be  strongly  dextr 
The  water  which  comes  over  when  cardamoms  are  distilled,  ca 
acetic  acid.  The  ash  of  cardamoms,  in  common  with  that  of  s 
other  plants  of  the  same  order,  is  remarkably  rich  in  manganese.* 

Commerce — There  are  no  statistics  to  show  the  producti 
cardamoms  in  the  south  of  India  or  even  the  quantity  exi 
The  shipments  in  the  year  1872-73  from  Bombay,  to  wliich  i-:- 
drug  is  largely  sent  from  the  Madras  Presidency,  amounted  to  lOo'. 
of  wliich  1055  cwt.  were  exported  to  the  United  Kingdom.- 

Cardamoms,  the  produce  of  Ceylon  and  therefore  of  the  lar>j(  vc 
were  exported  from  that  island  in  1872,  to  the  extent  of  V-73 
the  whole  quantity  being  shipped  to  the  United  Kingdom.^ 

Uses — Cardamoms  are  an  agreeable  aromatic,  often  administe: 
conjunction  with  other  medicines.  As  an  ingredient  in  curry  p; 
they  have  also  some  use  as  a  condiment.  But  the  consunij::- 
England  is  small  in  comparison  with  what  it  is  in  Kussia,  >^ 
Norway  and  parts  of  Germany,  where  they  are  constantly  eiii|'l'\^ 
a  s[)ice  for  the  llavouring  of  cakes.  In  these  countries,  Ceyl'-ii  i 
moms  are  also  used,  but  exclusively  for  the  manufacture  of  Uqueur: 
India,  cardamoms,  besides  being  used  in  medicine,  are  employe'l 
condiment  and  for  chewing  with  betel. 

Other  sorts  of  Cardamom. 

The  fruits  of  several  other  plants  of  the  order  ZingUKracca:  U 
various  times  been  employed  in  pharmacy  under  the  common  i 

1  Pharm.Joum,  iii.  (1872)  208.  »  Ccyhm  Blue  Book  for  1S72,  OA 

*  StaU'jtioU  of  the  Troik,  d:c,  of  Bombay       1873.  543. 
hrr  1872-73.  ii.  58.  90. 
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We  shall  here  notice  only  those  which  have  some  im- 
iropean  or  Indian  commerce.* 

•  Cluster  Cardanwm — Amomum  Cardamomum  L,  the 
)f  this  drug,  is  a  native  of  Cambodia,  Siam,  Sumatra  and 

!  intercourse  with  Siam,  which  was  frequent  in  the  early 
Jth  century,  this  drug,  which  is  there  in  common  use, 
lund  its  way  Into  Europe.  Clusius  received  a  specimen  of 
the  true  Amomuvi  of  the  ancients,  and  figured  it  as  a  great 
momum  verumf  it  had  a  place  in  the  pharmacopoeias  of  this 
nsou  (1640),  who  figures  it  as  Amomum  genuinum,  says 
days  it  hath  been  sent  to  Venice  from  the  East  Indies." 
uid  Pomet  (1694)  both  regarded  it  as  a  rare  drug;  the 
s  brought  from  Holland,  and  that  it  is  the  only  thing  that 
sed  when  Amomum  is  ordered.  In  1751,  it  was  so  scarce 
;  the  Thcriaca  Andromachi,  some  other  drug  had  always 
ed  for  it.3 

lad  completely  disappeared,  when  about  the  year  1853, 
lations  were  re-opened  with  Siam  ;  and  among  the  com- 
cd  into  the  market,  were  Round  Cardamottis.  They  were 
3(1,  and  the  importations  becoming  unprofitable,  soon 
Y  arc   nevertheless   an   article   of  considerable  traffic  in 

damoms  are  produced  in  small  compact  bunches.  Each 
tar,  iV  to  ^V  of  an  inch  in  diameter,  marked  with  longi- 
s,  and  sometimes  distinctly  three-lobed  The  pericarp 
\  somewliat  hairy,  of  a  buff  colour,  enclosing  a  three-lobed 
J,  which  are  mostly  shrivelled  as  if  the  fruit  had  been 
)e.  The  seeds  which  have  a  general  resemblance  to  those 
:  cardamom,  have  a  strong  camphoraceous,  aromatic  taste. 
a  large  export  from  Siam  of  cardamoms  of  this  and 
sort  Tlie  shipments  from  Bangkok  in  1871,  amounted 
Is  (623,7331b.),  value  232,464  dollars,  and  were  all  to 
C'hina.^  There  were  also  imported  into  Singapore  during 
,  102  cwt  from  Java,  and  75  cwt  from  Sumatra  of  [Round?] 

I  Cardamom  ;  Wild  or  Bastard  Cardamom  of  Siam — 
tl  hy  Amomum  xanthioxdcsVfa\\\Q\\,  a  native  of  Tenasserim 
)urini,'  the  past  twenty  years,  the  seeds  of  this  plant, 
leir  capsules,  have  often  been  imported  into  the  London 
liey  are  now  also  common  in  the  bazaars  of  India.^  They 
•Ic  the  seeds  of  the  Malabar  cardamom,  differing  chiefly 
in  being  rather  more  finely  rugose.     Occasionally  they 

information  on  the  various  *   Thai  48  bags,   imported  direct  from 

u,  consult  Guibourt,  UiM,  Bangkok,  were  offered  for  salo  in  Londoo, 
'J)  215-227  ;  I'ereira,  EU^  26  March,  1857,  and  bought  in  at  1#.  ^ 
iL  ii.   (1850)  1128  rt  srq.;       per  lb. 

n.  Juurn.  xiv.  (1855)  352.  '   Commercial  Report  of  U.  M.   Consul* 

karm.,  Mai  et  Juin,  1855.       Oeneral  in  Siam  for  1871. 
i6n,  377.  •  Blwt  Book  of  UU  S(raUs  StUUmenU  for 

of  the  Mat.  Mcit,  Lond.      1871. 

'  Moodecn   Sheriff,  Supplemeni  to  Phmr* 
macop9ia  of  India,  Uadn^  1869.  41  270. 
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are  imported  still  cohering  in  ovoid,  three-lobed  masses,  as  packed  in 
the  pericarp.  Sometimes  they  are  distinguished  as  Bastard  or  FiW, 
but  are  more  generally  termed  simply  Cardamom  Seeds,  They  are  i 
considerable  article  of  trade  in  Siam,  but  in  commercial  returns  an 
not  distinguished  from  the  preceding. 

The  fruits  of  this  species  grow  in  round  clusters  and  are  remarkable 
for  having  the  pericarp  thickly  beset  with  weak  fleshy  spines,*  whick 
gives  them  some  resemblance  to  the  fruits  of  a  JCanthium,  and  has  sug- 
gested the  specific  name. 

Bengal  Cardamom — This  drug,  which  with  the  next  two  has  been 
hitherto  confounded  under  one  name,*  is  afforded  by  Am^omum  aramatiatm 
Eoxb.,  a  native  of  the  valleys  on  the  eastern  frontier  of  BengaL  According 
to  Koxburgh,^  the  plant  blossoms  during  the  hot  season  before  tk 
periodical  rains,  and  matures  its  iruit  in  September ;  the  latter  is  tba 
gathered  and  sold  to  the  drug  dealers,  under  the  name  of  Morung  EML 

Bengal  cardamoms  *  average  about  an  inch  in  length,  and  are  rf 
ovoid  or  slightly  obconic  form,  and  obscurely  3-sided ;  the  lower  end  i 
rounded  and  usually  devoid  of  stalk.  The  upper  part  of  the  fruit  ii 
provided  with  9  narrow  jagged  ^vings  or  ridges,  which  become  appmt 
after  maceration ;  and  the  summit  terminates  in  a  truncate  bri^ 
nipple, — never  protracted  into  a  long  tube.  The  pericarp  is  ooane|f 
striated,  and  of  a  deep  brown.  It  easily  splits  into  3  valves,  incIoBK 
a  3-lobed  mass  of  seeds,  60  to  80  in  number,  agglutinated  by  a  tum 
saccharine  pulp,  due  to  the  aril  with  which  each  seed  is  surrounW 
The  seeds  are  of  roundish  form,  rendered  angular  by  mutual  pressne; 
and  about  J  of  an  inch  long ;  they  have  a  highly  aromatic,  camphoBr 
ceous  taste. 

Nepal  Cardamom — The  description  of  the  Bengal  cardaiaoB 
applies  in  many  points  to  this  drug,  to  which  it  has  a  singularly  d« 
resemblance.  The  fruit  is  of  the  same  size  and  form,  and  is  also  crowsd 
in  its  upper  part  with  thin  jagged  ridges,  and  marked  in  a  similar  maiiiff 
with  louf^itudinal  stria? ;  and  lastlv,  the  seeds  have  the  same  skiw-iai 
flavour.  But  it  diflers,  firstly,  in  bearing  on  its  summit  a  tubular  iiyi 
which  is  as  long  or  loni^^er  than  the  fruit  itself;  and  secondly,  i- *i 
fruit  being  often  attached  to  a  short  stalk.  The  fruits  are  l»onieojt 
ovoid  scape,  o  to  4  inches  long,  densely  crowded  with  overlapping  bra^'i. 
which  are  remarkably  broad  and  truncate  with  a  sharp  central  cla^.- 
very  distinct  from  the  much  narrower  ovate  bracts  of -.-1.  r//•o//^f/i.<^■^2» 
shown  in  lioxburgli's  unpublished  drawing  of  that  plant. 

The  2)lant,  which  is  unquestionably  a  species  of  At)wmim,hiiS^^ 
yet  been  identified  with  any  published  description.  We  have  to  tiiisk 
Colonel  Eichard  C.  Lawrence,  British  Resident  at  Katmandu,  for  stciiiaf 
us  a  fruit-scape  in  alcohol,  some  dried  leaves,  and  also  the  drui:i-^^ 
— the  last  agreeing  perfectly  with  specimens  obtained  through  I'tb-' 
channels. 


Gardens,  Calcutta,  has  l>ocn  g^^iit-r^* 
seud  us  a  largo  Siimple  of  lleuj^-il  cirdi-  ^ 


^  See  figure  in  Phann.  Jvarn.  xiv.  (1855) 

418.  ^ ^ ^.„ 

'  As  by  rcreira,  £// ?7i.  of  Mat.   Med.  ii.  which  he  says  are  iJest  known  iu  the  It*-? 

185(0  1135.  jLs   Euro   E/acki.      Tbey   quite  ap^'  *^' 

*  Fhra  fndica,  Seramporc,  i.  (1832)  45.  specimens  prcnously  ii  our  p<.»sxsti  - 

*  Mr.  John  Scott,  of  the  Koyal  Botanical 
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pal  cardatnoin,  the  first  account  of  which  is  due  to  Hamiltoii,^ 
d  on  the  frontiers  of  Nepal  near  Darjiling.  The  plant  is 
Col.  Lawrence  to  attain  3  to  6  feet  in  height,  and  to  be 
well-watered  slopes  of  the  hills,  under  the  shelter  of  trees. 
I  cxiK)rted  to  other  parts  of  India. 

Cardamom — A  well-marked  fruit,  produced  by  Amomum 
Koxb.,  a  plant  of  Java.  The  fruits  are  arranged  to  the 
30  to  40  on  a  short  thick  scape,  and  form  a  globose  group, 
diameter.  They  are  stalked,  and  of  a  conical  or  ovoid  form, 
I  state  as  much  as  1^  inches  long,  by  1  inch  broad.  Each 
r'ided  with  9  to  10  prominent  wings,  J  of  an  inch  higl),  running 
to  apex,  and  coarsely  toothed  except  in  their  lowest  part. 
t  is  crowned  by  a  short,  withered,  calycinal  tube, 
nendyk,  of  the  Botanical  Garden  of  Buitenzorg,  in  Java,  who 
supplied  us  with  fine  specimens  of  A.  viaximum,  as  well  as 
niiniblc  coloured  drawing,  states  that  the  plant  is  cultivated, 
t.s  fruits  are  sold  for  the  sake  of  their  agreeable  edible  pulp, 
know  whether  the  dried  fruits  or  the  seeds  are  ever  exjwrted. 
ifounded  them  with  Bengal  and  Nepal  cardamoms. 

hna  Cardamom — The  Arab  physicians  were  acquainted  with 
rdumoni  called  Ileil,  which  was  later  known  in  Europe  and  is 
in  the  most  ancient  printed  pharmacopa?ias,  as  Cardamomum 
ike  some  other  Eastern  drugs,  it  gradually  disappeared  from 
:oninierce,  and  its  name  came  to  be  transferred  to  Grains  of 
diich  to  the  present  day  are  known  in  the  shops  as  Semina 
i  vwjoris. 

0  Cardaiiwmvm  majm  is  a  conical  fruit,  in  size  and  shape  not 
mall  tig  reversed,  containing  roundish  angular  seeds,  of  an 
arcauatic  flavour,  much  resembling  that  of  the  Malabar 
and  quite  devoid  of  the  burning  taste  of  grains  of  paradise. 
is  perforateil,  having  been  strung  on  a  cord  to  dry  ;  such 
cardamoms  are  sometimes  used  by  the  Arabs  as  rosaries. 

1  ([uastion  is  called  in  the  Galla  language  Korarima,  but  it  is 
i  as  Gnrdfji  spice,  and  by  its  Arabic  names  of  Heil  and  Hah- 
1.^  According  to  Iteke,  it  is  conveyed  to  the  market  of  Biiso 
u  Abyssinia  from  Tumhe,  a  region  lying  in  about  9**  N.  lat 
long ;  thence  it  is  carried  to  Massowah  on  the  I^ed  Sea  and 
•  India  and  Arabia.*  Von  Heuglin*  speaks  of  it  as  brought 
ralla  country.  It  is  not  improbable  that  it  is  the  same  fruit 
ke  '•  saw  growing  in  18G2,  at  Uganda  in  lat  0\  and  which  he 
ing  like  a  necklace  by  the  Wa^onda  })eople.  Pereira  proi>osed 
ut  the  name  of  Amomum  Koraritna,  but  it  has  never  been 
'  described. 

f  the  Kiii'jilom  of  yf})al,¥Ainh,       **/rrqtuns  in  rt  cuUnand  d   mniicJ,  h>co 

piprris." 
aurtiM  AnofuUttriontm.nnnied  *  Vertirtit  Pkarm,  Journ.  xi.   <1847)  •*<J6; 

rM,  in  whi.  h  it  is  called  I/cil      EUm.  of  Mat,  Med,  ii.  (1850)1136  ;  VHUghan, 
uni  iiiajuM.  Pharm,  Joum,  xii.  (1853)587. 

I   hy  F«.rakal  in  1775  {.\/ai^na  »  Reisr  nach  Abwinim,  Jena,  1S<>S,  258. 

in/ja,    151.   u.    41)   who   »ayi  *  Jmtrnal  of  the  di^nrm  (/  thf  soune  of 

the  AV/r,  1863.  618  (npiKjndix). 
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Semina  Cardamomi  majoru,  Piper  MdiguUa ;  Orains  tf  fm 
Qvmm  Oraim,  Mkkgwta  Pejsper^;  F.  Chmnea  de  Poraiii^  Jfaii| 
G.  ParaduakSfmr. 

Botanical  Ovsgin — Anumtim  Mdegueta  Bo8ooe~iai  heAi 
leedrlike  plaaVS  to:5  |eet  higb,  podmnsg  on  a  soape  ikiBg  WBum 
inch  above  the  gzomid,  a  deUoEkte  wax-like,  pale  purple  Homm,  iril 
succeeded  by  a  smooth,  scarlet/ oroid  fruity  3  to  4  incnea  in  len^ 
oat  of  sheathing  hiaots.  - 

It  varies  considerably  in  the  dimensimis  <rif  all  its  paitsi,  aeooid 
more  <»r  less  &vouiable  circomstances  of  soil  and  dimate.  InDvi 
where  the  j^ianb  grows  Inxuriantly  in  cultivation,  the  firnit  la  asli 
jkfine  pear,  meaanring  with  its  tubular  part  as  much  as  6  inehea  ia  I 
1)y  2  inches  in  diameter;  on  the  o^^  hand  in  aosne  parts  sC 
AMca,  it  scarcely  exceeds  in  size  a  laq;e  filbert  It  has  a  tiluekl 
;p»ricarp,  enclosing  a  colourless  acid  pulp  of  pleasant  tattUi,  in  lAU 
imbedded  the  numerous  seeds. 

A.  MeUffuOa  is  widely  distributed  in  tropical  IT^eat  Alrica»  oeei 
along  the  coast  r^on  firom  Sierra  Leone  to  Congo.  Of  tts  diatdl 
in  the  interior,  we  nave  no  exact  information.  T&  litbmd  tegm,  t$ 
in  allusion  to  its  producing  grains  of  paradise,  the  Orain  CSnh( 
between  Liberia  and  Cape  Palmas ;  the  (toM  Coast  whence  the  t 
are  now  principally  exported,  is  in  the  Gulf  of  Guinea,  further  easfci 

History — There  is  no  evidence  that  the  ancients  were  acquai 
with  the  seeds  called  Orains  of  Paradise  ;  nor  can  we  find  any  refei 
to  them  earlier  than  an  incidental  mention  under  their  African  nam 
the  account*  of  a  curious  festival  held  at  Treviso  in  A.D.  1214:  it 
a  sort  of  tournament,  during  which  a  sham  fortress  held  by  twelve  n 
ladies  and  their  attendants,  was  besieged  and  stormed  by  assailants  ar 
with  flowers,  fruits,  sweetmeats,  perfumes  and  spices,  amongst  whici 
figure — Melegetce ! 

After  this  period  there  are  many  notices,  showing  the  seeds  to  I 
been  in  general  use.  Nicolas  Myrepsus,^  physician  at  the  court  of 
Emperor  John  III.  at  Nicsea,  in  the  13th  century,  prescribed  Mepeye 
and  his  contemporary  Simon  of  Genoa  *  at  Eome,  names  the  same  i 
as  Melegete  or  Melegette.  Grana  Paradisi  are  enumerated  among  sp 
sold  at  Lyons  ^  in  1245;  and,  as  Grcyn  ParadijSy  in  a  tariff  of  dn 
levied  at  Dordrecht  in  Holland  ®  in  1358.  And  again,  among  the  sp 
used  by  John,  king  of  France  when  in  England,  A.D.  1359-CO,  Gm 
de  Paradis  is  repeatedly  mentioned.^ 

^  The   name  Mclegucta  spelt  in  various  aiUidotis,  cap  xxii. 
ways,  as  Afelcgeitc,  MelligcUa,  Mallaguctta^  *  Clavis  Sanaticnis,  Vcnet  1510. 1?- 

Manigcie^  ManigueUCy  is  an  African  designa-  •  Bibliothek  d.  lit,  Fercins,  StuttgiTw 

tion  for  grains  of  Paradise.  p.  xxiii. 

*  Rolaudini    Patavini    Chronica— Pcrtz,  *   Sartorius  und  Lappenberg,  <?«* 
Monumciita  Germanue  historica  ;  scriptorcsy  ilcr  Dcutachen  Hansa,  \\.  448. 

xix.  (1866)  45-46.  7  ly^^^^  d'Arcq,    219.   26«-ece  ^ 

•  De  ComposUione  MedicamerUorurn  ;  dc      note  4. 
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In  the  earliest  times,  the  drug  was  conveyed  by  the  long  land  journey 
>m  Tropical  Africa  to  the  coast  of  Tripoli,^  as  it  is  in  small  quantities 
\  to  the  i)resent  day ;  and  being  the  province  of  an  unknown  region  and 
Id  in  great  esteem,  it  acquired  the  name  of  Ornins  of  Paradiu. 

Towards  the  middle  of  the  14th  century,  there  began  to  Ikj  direct 
mmercial  intercourse  with  Tropical  Western  Africa.  Margry  *  relates 
at  ships  were  sent  thither  from  Dieppe  in  1364,  and  took  cargoes  of 
JT}'  and  malaguette^  from  near  the  mouth  of  the  river  Cestos.  A 
ntur}'  later,  the  coast  was  visited  by  the  Portuguese,  who  termed  it 
rra  ilc  malagutt.  The  celebrated  Columbus  also,  who  traded  to  the 
Bst  of  Guinea,  called  it  Costa  di  Manxguetta,  Soon  after  this  period, 
le  spice  became  a  monopoly  of  the  kings  of  Portugal. 

English  voyagers  visited  the  Gold  Coast  in  the  10th  centurj',  bringing 
ence  in  exchanging  for  European  goods,  gold,  ivor}',  pepper,  and  Grains 
Paradise}    Tlie  pepper  was  doubtless  that  of  Piper  Clusii  (p.  530). 

Grains  of  paradise,  often  called  simply  grains,  were  anciently  used 
I  a  condiment  like  pepper.  They  were  also  employed  with  cinnamon 
id  ginger  in  making  the  spiceil  wine  called  hippocras,  in  vogue  during 
le  14tii  and  ir>th  centuries. 

In  the  hands  of  modern  botanists,  the  plant  affording  this  drug  has 
sen  the  subject  of  a  complication  of  errors  which  it  is  needless  to  discuss, 
office  it  to  say,  that  Amomum  Grantim  Parodist  &s  descrilK?d  by 
innifus  cannot  be  identified; — that  in  1817,  Afzelius,  a  Swedish 
stanist,  who  resided  some  years  at  Sierra  I^one,  published  a  descrip- 
XI  of  "  Amomum  Granum  Paradisi  I  Linn.,"  *  but  that  the  specimen  of 

alleged  to  have  been  received  from  him,  and  now  ])reserveil  in  the 
rbarium  of  Sir  J.  E.  Smith,  belongs  to  another  species,  lender  these 
tumstances,  the  name  given  to  the  grains  of  ])aradise  plant  by  Roscoe, 

Mekguda,  has  l)een  accepted  as  ([uite  free  from  doubt.^ 

Description — The  seeds  are  about  ^V  of  an  inch  in  diameter,  rather 
liable  in  form,  being  roundish,  bluntly  angular  or  somewhat  pyraniidaL 
ey  are  hard,  with  a  shining,  reddish-brown,  slmgreen-like  siirfai  e.  The 
Urn  is  beak-shaped  and  of  ])aler  colour.  The  seeds  when  cru.^hed  are 
bly  aromatie,  but  have  a  most  pungent  and  burning  taste. 

Microscopic  Structure — In  structure,  grains  of  paradise  agn»e  in 

St  respects  with  cardamom  seeds.     Yet  in  the  former,  the  cells  of  the 

LXmen  have  very  thin,  delicate  walls  which  are  much  more  el«»ngated. 

the  testa,  only  the  innermost  layer  agrees  with  the  corresponding  part 

ardamoni ;  whilst  the  middle  layer  has  the  cell  walls  so  much  thickened 

'.  only  a  few  cavities,  widely  distant  from  one  another,  remain  oinn. 

outer  layer  of  the  testa  consists  of  thick- walled  cells,  the  cavities  ol 

ch  ai>]>ear  on  transverse  section,  radially  extended.     The  albumen  is 

ed  with  starch  granules  of  2  to  5  nikm.  diameter,  the  whole  anumnt 

icli  cell  being  agglutiuatc»<l,  so  as  to  form  a  coherent  mass. 

Chemical  Composition — Grains  of  paradise  contain  a  small  pro- 

.  (ii  lUirroK,  w4viW,  Vni.-t.  15C1.  33  {Go),  •  I  have  n'i»fati-«lly  raiM'l  ./.<■  m«,j  X'.U. 

uoXt'd  at  i».  630,  ii'iU*  3.  ffin'ta  from  oouinKTi*iaI  (JraiiK  of  I'aiuili«»e, 

iikltivt,  J*nwift*tl  \nn'i/niion9^  i\.  rt.  atiti  have  ciiltivatc<i  tlic  plant  for M>iiif  yv.tni, 

init  Voiaj;**  of  xhv  J'rimrrtvt^  ami  Livt  obtaining  n<»t  only  llowrrs,  but   lar^t-  wi-U- 

Ilea  and  Itcnin,  A.i>.  1553.  ri}M'ni>d    fruitji    coutaiuing    fvrtilo    si-i4<«. — 

:m"/ui  OuintcMia,  Tjiftalif;.  p.  71.  D.  H. 


""  §9%  oMcanucMM  . 

d  eaaentiid  ofl;  58  ft.  ykUad  ns.  gdIj  M  otLf  mf 
tmAj  0-80  per  oent^ ;  The  m  &>  £M«tl]r  yoImriA,  aeatn 
agreeable  .odonr  wmfindiiig  one  of  the  <eeJh(,  and  rf  aa  Momirffa^  i 
tasfea  Bhaaamgr.ttl6-rG.,<tfO*8e&  Bisbiits^^ 
abaohite  alcohol  or  in  apizit  of  wine;  bnfc  mixes  deaatf  wnh  lii 
of  carbon;  it  dissolyeBii^Qneiril^^  WliienHtml 

diy  hydrochlorio  1^  no  aoM  Gompoiui^ 

The  oil  hegfns  to  beil  at  about  236''  0^  and  fhe  eUrf  hi 
distils  at  267^-468^:  the  reddnal  prirtvis  a  thick  bBownUk 
Tttamnedl  in?  a  oolnmn ;  of  60  nun.  hntt^  tiie  amdB  cSL  dsfialei 
tiieleft.    13ie  portion  passing  ov^ 
2^  to  the  left    The  optical  behalvionis  iB>eeD8eqiienil7  in 
mppmi&m  thai  jtiie  ou  is  ihomogeneoos.  .This  is  ooEsob 
reMlto  of;  three  demelitaiy  analyses  vhidk  Isad  to  Urn  I 

c»HW,  or  <)"ro*  4  0*^ff«0. ;  ,   .  / 

In  iffdir  to  asosrtailL.  whsUisi^ itiie  seed  eontaiiis.  m  Uttf  i 
giaiaiiBuaS^poirdeiM  wi&qnurta,  v^ 

nve  npm./evajpfmtaira  0*583  gxnuiof  a  brown  Tiacidzesite^i 
deroid  of  odonr,  but  of  intense  pun^enqr.  As  it  waa  eotiiiityi 
in  G^adld  acetic  aoid  te  in  spirit  of  wini^wema^f  eoiisiderJtmiMi 
not'toeontainany&tlorinatiieE..    >  )i';  ^  « 

The seeds^  diied  at,  100^  0^  affinded  ns  8rlo  nor  oeBL:oJF a4,i 
owing  to  the  pesenoe  of  Tnang^nese^  had  m  Iproail  Jiuo>     . 

Coitu^eree^^-^Gmins  of  paradise  kre  diiefiy  Ib^ 
ments  on  the  Gold  Coast,  of  which  Cape  Coast  Castle  and  Jkoca  i 
more  important    Official  retums  ^  show  that  the  exports  in  IVII 

this  district,  were  as  follows  : — to  Great  Britain  85,502  ft).,  the  V 
States  35,630  ft.,  Germany  28,501  ft.,  France  27,125  ft)..  Ho 
14,250  ft.— total,  191,011  ft.  (1705  cwt.) 

Uses — ^The  seeds  are  used  in  cattle  medicines,   occasionallj 
condiment,  but  chiefly,  we  believe,  to  give  a  fiery  pungency  to  coidi 
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SALEP. 

Badtx  Salep,  Radix  Satyrii  ;  Salep  ;  F.  Salep  ;  G.  SaUpkwM 

Botanical  Origin — Most,  if  not  all,  .species  of  Orchis  fonii 
Europe  and  Northern  Asia,  are  provided  with  tubers  which,  wheo 
prepared,  are  capable  of  furnishing  salep.  Of  those  actually  so  nsd 
following  are  the  more  important,  namely — Orchis  maseula  L,  0.  J 
L.,  0  milUaris  L.,  0,  iisttUata  L.,  0.  pyramidalis  L.,  0.  cariapkora  L 
0.  longicruris  Link.  These  species  which  have  the  tubers  enJtm 
natives  of  the  greater  part  of  Central  and  Southern  Europe,  Turke] 
Caucasus  and  Asia  Minor.* 

1  This  oil  was  obtained  and  tried  in  medi-  •  Blue  Book  fir  the  Colomjf  of  ^ 

cine  in  the  beginning  of  the  17th  century. —      Coast  in  1871. 
Porta,  De  Distillatwne,  Rom«,  1608,  lib.  iv.  >  Tchihatcheff  ennmermtM  3i  ip 

c.  4.  Orchis  as  occiirring  in  Junt  Hsml 

Afinetire,  Bot  ii  1860. 
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ing  species  with  palmate  or  lobed  tubers  have  a  geographical 
extensive,  namely,  0,  viaculata.  L,  0,  saceifera  Brongn., 
uxiiVp.  latifoUa  L  The  last-named  reaches  North-Westem 
lot  ;  and  0,  conopuca  occurs  in  Amurland  in  the  extreme 

of  tht*  Indian  bazaars,  known  as  Sdlib  misrC,  for  fine 
vhith  the  most  extravagant  prices  are  paid  by  wealthy 
orived  from  certain  species  of  Eulophia,  as  K.  camjyestris 
acea  Lindl..  and  probably  others.* 

-Under  the  sui>erstitious  influence  of  the  so-called  tioctrine 
sah'p  -  has  had  for  ages  a  reputation  in  Eastern  countries 
it  of  the  generative  [towers ;  and  many  Europeans  who 
India,  altliough  not  prepared  to  admit  the  extravagant 
m1  to  it  by  Hindus  and  Mahommedans,  yet  regard  it  as  a 
cut  in  the  sick  room. 

was  known  to  Dioscorides  and  the  Arabians,  as  well  as 
ists  and  physicians  of  the  middle  ages,  by  whom  it  was 
IhmI  in  the  fresh  state,  (rerardo  (103())  has  given  excellent 
various  orchids  whose  tubers,  says  he — "our  aijc  vsethy 
liaving  recognized  the  salep  imported  from  the  levant  to 
of  an  orchis,  i)ointed  out  in  1740  how  it  might  be  prepared 
ios  indigenous  to  France. 

n — The  tubers  arc  dug  up  after  the  i>lant  has  flowered,  and 
oufs  having  been  thrown  aside,  those  which  are  i>lump  are 
!4  on  threads  and  scalded.  By  this  process  their  vitality  is 
I  the  (h'ving  is  easily  effected  by  ex|X)sure  to  the  sun  or  to 
ial  heat.  Though  white  and  juicy  when  fresh,  they  become 
d  and  horny,  and  lose  their  bitterish  taste  and  j>eculiar 
drug  fi»und  in  English  trade  is  mostly  imported  from 
it  soM  in  (formany  is  partly  obtained  fmm  plants  growing 
faunus  mountains,  Westerwahl,  lihon.  the  Odenwald,  and 
al<'])  is  also  coUected  in  Greece,  and  used  in  that  country 

I  the  form  of  deeoetion,  which  is  sweetened  with  honey  and 
arly  morning  drink.*  The  salep  of  India  is  produced  on 
if^^hanistan,  Ueluehistan,  Kabul  and  liokhara;^  the  Xeil- 

II  the  south,  and  even  Ceylon,  are  said  likewise  to  atford  it. 

ion — Levant  salep,  such  as  is  found  in  the  English  market, 
lurs  half  an  inch  to  an  inch  in  length,  of  ovoid  or  oblong 
)inted  at  the  lower  end.  and  rounded  at  the  upper  where  is 
•ar  left  by  the  stem  ;  palmate  tubers  are  unfrequent.  They 
sill  unken  anil  contorted,  covered  with  a  roughly  granular 
wn,  translucent,  ver}'  hanl  and  homy,  with  but  little  odour 
lot  unpleasant  ta^jte.     After  maceration  in  water  for  seveml 

,«»n«'ri('s   of   Kulophia   have  s^4>m<.<»  and  ^roa/jiafu*^  have  aU  bet  n  gircu  in 

Liiullfv  iu  Ji'urn.  t>j  Linn.  allusion  to  the  form  of  the  tulnTs. 

t:.l»>  2:J.'  *  Mim.  de  VAcad.  tUs  Sciencfn  for  1740. 

lral>i«'  ft>r,/«'r,  an«l  thf  <lrug  99. 

an^iii^f  AVmm  iaWm**  «i//iA,  *  Heldreich,  Xutspjlanznt   frriechrnlands, 

i)T  Khujt  iiutu'l  hiih,  i.f.  Athcn,  1862.  9. 

K'  wonl  Orrhis,  and  th«'  old  •  Powell,  Ecvtuntkic  Products  of  tht  Punjab^ 

[kxjuiotujif  FoxMoiut,  J/iirt'  Roorkee,    i.    (1868)  261  :   Stewart,    pHnjttb 

Ptants,  Lahore,  1869.  236. 

W   Q 
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Chemical  Composition — The  most  important  coDstituer 
is  a  sort  of  mucilage,  the  proportion  of  which  according  to  D 
(1865)  amounts  to  48  per  cent. ;  but  it  is  doubtless  subjec 
variation.  Salep  yields  this  mucilage  to  cold  water,  forming 
which  is  turned  blue  by  iodine,  and  mixes  clearly  with  neutral 
lead  like  gum  arable.  On  addition  of  ammonia,  an  abundant } 
is  formed.  Mucile^e  of  salep  precipitated  by  alcohol  and  the: 
coloured  violet  or  blue,  if  moistened  with  a  solution  of  iodine 
of  potassium.  The  dry  mucilage  is  readily  soluble  in  ar 
solution  of  oxide  of  copper;  when  boiled  with  nitric  acid,  c 
not  mucic  acid  is  produced.  In  these  two  respects,  the  mi 
salep  agrees  with  cellulose,  rather  than  with  gum  arable.  In 
cells  in  which  it  is  contained,  it  does  not  exhibit  any  stratifi 
that  its  formation  does  not  appear  due  to  a  metamorphosis  of 
wall  itself.  Mucilage  of  salep  contains  some  nitrogen  and 
matter,  of  which  it  is  with  difficulty  deprived  by  repeated  pre 
by  alcohoL 

It  is  to  the  mucilage  just  described  that  salep  chiefly  owes 
of  forming  with  even  40  parts  of  water  a  thick  jelly,  which 
still  thicker  on  addition  of  magnesia  or  borax.  The  starch 
assists  in  the  formation  of  this  jelly ;  yet  its  amount  is  verj' 
even  nil  in  the  tuber  bearing  the  flowering  stem,  whereas  tl 
lateral  tuber  abounds  in  it.  The  starch  so  deposited  is  evidc 
sumed  in  the  subsequent  period  of  vegetation,  thus  explainio; 
that  tubers  are  found,  the  decoction  of  which  is  not  rendered 
iodine.  Salep  contains  also  sugar  and  albunnn,  and  when  fires 
of  volatile  oil.  Dried  at  110°  C.,  it  yields  2  per  cent  of  ash,  c 
chiefly  of  phosphates  and  chlorides  of  potassium  and  calcium 
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VANILLA. 

Vanilla  ;^  F.  and  G.  Vamille. 

Botanical  Origin — Vanilla  pUmifoHa  AndrcwR — Indi^enons  to  the 
")t  ri'^'ions  (firrra  calicnte)  of  Eastern  Mexico,  difiiised  by  cultivation 
trough  other  tropical  countries.  The  plant,  which  is  rather  fleshy  and 
IS  hirjzc  greenish  inodorous  flowers,  grows  in  moist,  shady  forests, 
inihing  the  trees  by  means  of  its  aerial  roots. 

History — The  Spaniards  found  vanilla  in  use  in  ifexico  as  a  condi- 
ent  to  chocolate,  and  by  them  it  was  brought  to  Europe ;  but  it  must 
ive  IniiLj  remained  very  scarce,  for  Clusius,  who  receiveil  a  specimen 
I  1002  from  Morgan,  a])othecarj'  to  Queen  Elizabeth,  described  it  as 
obiiii  ohlonfjus  aromatiais,  without  being  in  the  least  aware  of  its  native 
>untry  or  uses.-  In  the  Tlusaurxis  of  Hernandez,  there  is  a  figure  and 
jcount  of  the  plant  under  the  name  of  Araco  aromatico? 

In  the  time  of  Pomet  (1694),  vanilla  was  imported  by  way  of  Spain, 
id  ^vas  much  used  in  France  for  flavonring  chocolate  and  scenting 
ibacH  o.  It  had  a  place  in  the  materia  medica  of  the  London  Pharma- 
>j»fi  iii  of  1721  ;  and  was  well  known  to  the  druggists  of  the  first  half  of 
le  ISth  century,  after  which  it  seems  to  have  gradually  disappeared 
cm  the  shops.  Of  late  times  it  has  been  imported  in  great  abundance, 
fid  is  now  j>lentifully  used,  not  only  by  the  chocolate  manufacturer,  but 
Iso  bv  the  cook  and  confectioner. 

Cultivation — The  culture  of  vanilla  is  very  simple.     Shoots  about 

tree  feet  long  having  l)een  fastened  to  trees  and  scarcely  touching  the 

-ound,  soon  strike  roots  on  to  the  bark,  and  form  plants  which  commence 

proiluce  fruit  in  three  years,  and  remain  productive  for  thirty  to  forty. 

The  fertilization  of  the  flower  is  naturally  brought  about  by  insect 

^ncy.    Morren,*  the  director  of  the  Botanical  Garden  of  Liege,  showed 

1K37  that  it  might  be  efficiently  performed  by  man,*  since  which  the 

oductiun  of  the  jhxIs  has  been  successfully  carried  on  in  all  tropical 

iintries  without  the  aid  of  insects.     Even  in  Euro])ean  forcing  houses, 

?  plant  produces  fruits  of  full  size,  which  for  aroma  bear  comparison 

Ih  those  of  Mexico. 

In  vanilla  i)lantations,  the  pods  are  not  allowed  to  arrive  at  com- 
te  maturity  but  are  gathered  when  their  green  colour  begins  to  change, 
coaling  to  the  statements  of  De  Vriese*  they  are  dried  by  a  rather 
niitous  process,  namely  by  exposing  them  to  heat  alternately  un- 
ered,  and  wrapj)ed  in  woollen  cloths,  whereby  they  are  artificially 
*n<Ml  and  acquire  their  ultimate  aroma  and  dark  hue.  Tliey  are  then 
1  togitther  into  small  bundles. 

Description — The  fruit  when  fresh  is  of  the  thickness  of  the  little 

fMininiitivc  of  the  S{tauiMh  oti'tui,  a  pod  of  8[)ain  during  the  provion«  century; 

piiul.-.  *  Antu  of  iNni.  HisL  iii.  (1839)  1. 

^itvtica  (1«05)  lib.  iiL  c.  IS.  72.  »  Thiiob(i*nr«tion  wmhiwU  indei^^ndently 

Itrurn  Medicarum  Sowr  Himnnier  The*  by  Edmond,  *  Crw1<*  of  the  wUnd  of  R«* 

w,  KonuB,  1651.  p.  3S.— TIk*  original  nnion,  thortlj  after  1817. 

ng  WM  one  of  a  tenet  of  1200,  ezecut*^  *  Ik  yanulje,  Leyden,  18M.  21 

Q  Q  2 
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finger,  obscurely  triquetrous,  opening   longitudinally  by  two  unequil 
valves.     It  is  fleshy,  firm,  smooth  and  plump ;  when  cut  transversely, 
it  exudes  an  inodorous  slimy  juice,  abounding  in  spiculae  of  oxalate  of 
calcium.^     It  is  one-celled,  with  a  three-sided  cavity,  from  each  wall  of 
which  projects  a  two-branched  placenta,  each  branch  subdividing  into 
two  backward-curling  lobes.     There  are  thus  in  all  12  ridges,  which 
traverse  the  fruit  lengthwise,  and  bear  the  seeds.     Fine  hair-liie  papilLe 
line  as  a  thick  fringe  the  three  angles  of  the  cavity,  and  secrete  the 
odorous  matter,  which  after  drying  is  diffused  through  the  whole  poA 
The  papillae  likewise  contain  drops  of  oil,  which   is   freely  absorl:«ed 
by  the  paper  in  which  a  pod  is   wrapped.     That  the  odorous  matter 
is  not  resident  in   the   fleshy  exterior  mass,  we  have  ascertained  by 
slicing  off  this  portion  of  a  fresh  fruit  and  drying  it  separately;  the 
interior  alone  proved  to  be  fragrant. 

The  vanilla  of  commerce  occurs  in  the  form  of  fleshy,  flexible^ 
stick-like  pods,  3  to  8  inches  long,  and  ^  to  ^  of  an  inch  wide,  of  a 
compressed  cylindrical  form,  attenuated  and  hooked  at  the  stalk  end 
The  surface  is  finely  furrowed  lengthwise,  shining,  unctuous,  and  often 
beset  with  an  efflorescence  of  minute  colourless  crystals.  The  pod 
splits  lengthwise  into  two  unequal  valves,  revealing  a  multitude  of 
minute,  shining,  hard,  black  seeds  of  lenticular  form,  imbedded  in  a  viscid 
aromatic  juice. 

The  finest  vanilla  is  the  Mexican.  Bourbon  Vanilla,  which  is  the 
more  plentiful,  is  generally  shorter  and  less  intense  in  colour,  and  com- 
mands a  lower  price. 

Microscopic  Structure — The  inner  half  of  the  pericarp  con*uiins 
about  20  vascular  bundles,  arranged  in  a  ditliise  rintr.  The  ei'il::L.> 
is  formed  of  a  row  of  tabular  thick-walled  cells,  containing  a  L:rair:Ltr 
brown  substance.  The  middle  layer  of  the  i)ericarp  is  conip-.-Mi  .;: 
large  thin- walled  cells,  the  outer  of  which  are  axially  extended.  '.^L-: 
those  towards  the  centre  have  a  cubic  or  spherical  form.  All  coi::^ 
drops  of  yellowish  fat,  and  brown  granular  masses  which  d«j  no:  ic- 
cidedly  exhibit  the  reaction  of  tannin.  The  tissue  further  ciici  >r^ 
needles  of  oxalate  of  calcium  and  prisms  of  vanillin. 

On  the  walls  of  the  outer  cells  of  the  i)ericarp  -  are  deposited  ?pia 
fibres,  which  occur  still  more  conspicuously  in  the  aerial  roots  and  \\i  '^ 
parenchynie  of  the  leaves  of  other  orchids.  The  placenta?  are  carci 
with  ilelieate,  thin-walled  cells. 

Chemical  Composition — Vanilla  does  not  c<mtain  an  essential  - 
but  owes  the  fragrance  for  which  it  is  reniarkal^lo,  to  the  sub^aii'^ 
which  is  found  in  a  crystalline  state  in  the  interior  or  on  the  surl;Ke  i" 
the  fruit,  or  dissolved  in  the  viscid  oily  liquid  surrouiulijig  the  vvii. 
It  was  formerly  regarded  as  cinnamic  or  benzoic  acid,  and  tlna  i» 
cumarin,  until  Ooldey  demonstrated  its  peculiar  nature  (pri'\ i< uj'j 
asserted  by  Bley)  and  gave  it  the  name  of  Vanillinc,  now  chaiiiii-'i  • 
Vanillin? 

^  This  juice  like  that  of  tlie  sciuill  has  an  statement  (first   made   by   Ben:*  !>•'=  -. 

irritating  ertVct  on  the  skin,  a  fart  of  which  examination  of  very  arom'atic  pod>  rr»i^-^ 

the  cultivatoi-s  in  Mauritius  are  well  aware.  in  1871  at  HillfieM  House,  Koi^at*-.* 

*  Vanilla  grown   in   Europe  is  devoid  of  3  Jounu  dc  Pharm.  xxxiv.  ^fo?)  4C'I. 

such  cells.     We  can  fully  corroborate  this 
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Stokkebye  ^  proved  vanillin  to  possess  feebly  acid  properties,  and  in 
conseciiieiice  termed  it  Vanillic  Acid.  It  may  be  obtained  in  the  follow- 
ing nianner  :  vanilla  is  exhausted  by  alcohol  sp.  gr.  850,  and  the  alcohol 
rt»ni()V(Hl  by  evaporation.  To  the  extract,  sufticieut  water  is  to  be  added 
to  form  a  syrupy  liquid,  which  is  then  to  be  agitated  with  successive 
quantities  of  ether.  Tlie  ether  having  evaporated,  an  odorous  brown 
extract  will  remain ;  from  it  the  vanillin  may  be  dissolved  out  by 
boiling  water  and  crj'stallized,  and  afterwards  purified  by  animal  charcoal. 
Vanillin  forms  hard,  4-sided,  acicular  prisms,  having  a  weak  vanilla- 
like odour  and  slightly  pungent  taste;  they  fuse  at  82''  C.  and  can  be 
subliiiH'd.  though  not  easily,  unchanged.  It  is  soluble  in  other  or  spirit 
of  wiiif,  especially  wana ;  and  the  solution  in  each  case  feebly  reddens 
litmus.  It  dissolves  in  11  parts  of  boiling  water,  is  soluble  in  fatty  and 
volatih>  oils,  and  in  alkaline  solutions,  from  which  la.st  it  can  be  pre- 
cipitated unaltered  by  addition  of  a  stronger  acid.  It  does  not  decom- 
pose (urlKiuates  even  when  heated.  With  chemical  reagents,  its  most 
interest  nil'  eharacter  is  that  of  striking  a  line  dark  violet  with  perchloride 
of  iron. 

A  later  .student  of  the  chemistry  of  vanillin,  P.  Carles,-  assigned  to 
it  tile  fnrmula  C^*4^0^  He  obtained  crystallized  compounds  of  it  with 
tuauiiesium,  leail  and  zinc.  The  vaniliates  of  potassium  and  sodium 
iarkeii  on  exposure  to  air,  or  when  their  watery  solutions  are  heated. 
3iie  or  two  equivalents  of  hydrogen  are  easily  replaced  by  iodine  or 
>rninine.  the  eomiK)unds  thus  obtained  l)eing  crj'stallizable. 

W.  von  Ixjutner  •'^  extracted  from  vanilla  nearly  1  per  cent,  of  vanillin, 
rhirh  he  found  to  afford  with  182  parts  of  water  at  18^  C\,  a  solution 
eildening  litmus. 

Sonu*    interesting    researches   performed   in   Hofmann's    laboratory 

t  llerlin  by  Tiemann  and  llaarmann,  have  shown  (1874)  that  vanillin 

lav   1h»  formed  artificiallv.     In  the  sapwoo<l  of  pines,  there  occurs  a 

jbstanoe   called  Couifcrin,  C»«IPO«  +  2  H'-O,  first  observed  in  18G1  by 

[artig,  and  examined  in  18GG  by  Kul)eL     Wy  means  of  emulsin,  coni- 

rin  taking  up  Il-C),  can  be  resolved  into  sugar  and  another  crystallizable 

il.stance,   according  to   the   following  equation: — 0^*^11*^0^  +  11^  = 

il -O'^  -h  C'^"II*-0^.      The  second  substance ' thus  derived,  may  be  col- 

Lted  by  means  of  ether,  which  dissolves  neither  coniferin  nor  sugar. 

/  oxidizing  it,  or  coniferin  itself,  by  bichromate  of  potassium  and  sid- 

lurie.  acid,    Vanillin  was  obtained.     Upon  fusing  it  with  potash.  Pro- 

-ataJmu'   Acid,    C'lI^O*,    is    formed.      In    fact,    acconling    to   these 

»earelies,  vanillin,  C'^'lI^O^  must  be  regarded  as  the  methylic  aldehyde 

that  acid.     This  view  is  confirmed  by  the  decomposition  that  ensues 

on  heating  vanillin  in  a  closed  tube  with  hydrochloric  acid,  during 

lich  methylic  chloride,  CIPCl,  is  formed. 

I>'utner  also  found  in  vanilla,  fatty  and  waxy  matters  11-8,  resin  40, 
n  and  sugar  I  Go  per  cent ;  and  obtained  by  incineration  of  the  drug 
per  cent,  of  ash. 

Production  and  Commerce — The  chief  seats  of  vanilla-production 
Mexico  are  the  coast-regions  of  the  State  of  Vera  Cruz,  the  centre  of 

WittMtein'H  VkrUljahrexxhrifl  f.  pmkt.       Bull,  dt  la  Hoc.  chiini<£tu  lU  I*arU,   xtiL 
rm.  xiiL  (1864)  481.  (1S72)  12. 

/aum,    tU    PhHrm.   xii    (1870)    254  ;  *  Wiggcra  and   Hasemann,  Jtthrfsbericht 

fUr  1872;  85. 
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(iie  eultiure  1)eing  Jicaltepec  in  the  vicinity  of  Nantla.^  Yaiiil]»  is  lb* 
wise  obtained  on  the  western  dedivity  of  the  Coidillerae  in  tin  Sliie 
of  Oaxaca,  and  in  lesser  quantity  in  those  of  Tabaeoo,  Chiapai^  sal 
Tneatan.  The  eastern  parts  of  Mexico  exported  in  1864^  hj  iraj  of 
Vera  Croz  and  Tampioo,  about  20,000  kilo,  of  Tanillai  chiefly  to  BoidenK 
Since  then,  the  production  seems  to  haye  much  dedmed,  tin  ia- 
portation  into  France  having  been  only  6869  kilo  in  1871,  and  19S8ii 
1872.« 

The  cultivation  of  vanilla  in  the  small  French  colony  of  Bfaaiot 
or  Bourbon  (40  miles  long  by  27  miles  broad),  introduoed  by  Uanliit 
in  1817  from  Mauritius,  has  of  late  been  vexy  suocessfol,  notwithslnfif 
many  difKculties  occasioned  by  the  severe  cyclones  which  i'^'^bVF"^ 
odically  over  the  island ;  in  1871,  t^e  quantity  exported  was  39,SNW  V 
The  neighbouring  island  of  Mauritius  also  produces  vanill%  of  wUA 
it  shipped  in  1872, 7139  S>.^  There  is  likewise'  a  very  extenaife  sali- 
vation of  vanilla  in  Java. 

Vanilla  comes  into  the  market  chiefly  by  way  of  France  vMl 
country,  according  to  the  oficial  statistics  just  quoted,  imported  in  lint 
89,914  kilo.  (65,981  »>.) ;  in  1872, 26,687  kilo.  168,643  Hk)  Of  Ob  h* 
named  quantity,  only  about  half  was  retained  for  home  consnmpiiBa 

Uses — ^Vanilla  has  long  ceased  to  be  used  in  medicine^  at 
this  countiy,  but  is  often  sold  by  druggists  for  flavonting  diooolat^ii 
-creams,  and  confectionaiy. 


IRIDACE^. 

RHIZOMA    IRIDIS. 

Radix  Iridis  Florentincc  ;  Oiris  Root ;  F.  Racine  d'lris  ;  G.  Veilchenwfsrd 

Botanical  Origin — This  drug  is  derived  from  three  species  of  M 
namely : — 

1.  Iris  Gcrvianica  I..,a  perennial  plant  with  beautiful  laige  deepBa 
flowers,  common  about  Florence  and  Lucca,  ascending  to  the  r^on  of  tk 
chestnut.  It  is  also  found  dispersed  throughout  Central  and  Sautlfli 
Euroi)e,  and  in  Northern  India  and  Morocco ;  and  is  one  of  tlie  eo» 
monest  plants  of  the  gardens  round  London,  where  it  is  known  as  tk 
Bhce  Flag, 

2.  /.  pallida  Lam.,  a  plant  resembling  the  preceding,  but  with  flow* 
of  a  delicate  pale  blue,  growing  wild  in  stony  places  in  Istiia.  If  • 
abundant  about  Florence  and  Lucca  in  the  r^ion  of  the  olive,  tat  »* 
doubtful  native. 

3.  7.  Florentina  L.,  a  species  bearing  large  white  flowers,  indigefi* 
to  the  coast  region  of  Macedonia  and  the  south-western  shores  of  tk 

^  Culture  du  vanillicr  au  Mexiquc^  in  the  ^  Consul  Segrave  of  Reunion  in  tk  ^ 

Remte  Coioniak,  iL  (1849)  383-390.  sular  Mejxnis,  presented  to  PttliMi^^* 

•  Documents  iStatistiqucs  riunis  par  VAd-  1872. 

ministration  des  Douanes  sur  Ic  Commerce  *  Mauritius  Blue  Bosk/orlkt  fiirli^ 
de  la  France,  anneo  1872,  p.  (Jl. 
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Black  Sea,  Hersck  in  the  Gulf  of  Ismid,  and  about  Adalia  in  Asia  Minor. 
It  also  occurs  in  the  neighbourhood  of  Florence  and  Lucca,  but  in  our 
opinion  only  as  a  naturalized  plant.^ 

Those  three  species,  but  especially  /.  Gcnnanxca  and  /.  pallida,  are 
cultivated  for  the  production  of  orris  root  in  the  neighbourhood  of 
Florence.     They  are  planted  on  the  edges  of  terraces  and  on  waste,  stony 

E laces  contiguous  to  cultivated  ground.     /.  Florcntina  is  seldom  found 
eyond  the  precincts  of  villas,  and  is  far  less  common  than  the  other  two. 

History — In  ancient  Greece  and  Kome,  orris  root  was  largely  used 
in  perfumery  ;  and  Macedonia,  Elis,  and  Corinth  were  famous  for  their 
unguents  of  iris.-  Theophi-astus  and  Dioscorides  were  well  acquainted 
with  orris  root ;  the  latter,  as  well  as  Pliny,  remarks  that  the  best  comes 
from  Illyricum,  the  next  from  Macedonia,  and  a  sort'Still  inferior  from 
Libya;  and  that  the  root  is  used  as  a  perfume  and  medicine.  Visiani* 
ConsidiTs  that  Iris  Gcrmanica  is  the  lUyrian  iris  of  the  ancients,  which 
18  highly  probable,  seeing  that  throughout  Dalmatia  (the  ancient  Illyri- 
Bum)  that  species  is  plentiful,  and  /.  Florcntina  and  /.  pallida  do  not 
)ccur.  At  what  jHiriod  the  two  latter  were  introduced  into  Northern  Italy 
ire  have  no  direct  evidence,  but  it  was  probably  in  the  early  middle 
iges.  The  ancient  arms  of-  Florence,  a  white  lily  or  iris  on  a  red  shield, 
et  in  to  indicate  that  that  city  was  famed  for  the  growth  of  these  plants. 
Vtnis  de  Crescentiis*  of  Bologna,  who  flourished  in  the  13tli  century, 
aontions  the  cultivation  of  the  xrhite  as  well  as  of  the  purple  iris,  and 
lates  at  what  season  the  root  should  be  collected  for  medicinal  use. 

liut  the  true  Illyrian  dnig  was  held  to  be  the  best;  and  Valerius 
ordus**  (ob.  1544)  laments  that  it  was  being  displaced  by  the  Florentine, 
lough  it  might  easily  be  obtained  through  the  Venetians. 

Orris  root  mixed  with  anise  was  used  in  England  as  a  jMjrfume  for 

nen  as  early  as  1480  (p.  277),  under  which  date  it  is  mentioned  in  the 

'^ardrolc  Accounts  of  Edward  IV. 

All  the  species  of  iris  we  have  named  were  in  cultivation  in  England 

the  time  of  (ierarde, — that  is,  the  latter  end  of  the  IGtli  centurj'.     The 

irch  of  the  rhizome  was  formerly  reckoned  medicinal,  and  directions 

p  its  prepanition  are  to  be  found  in  the   Traicti  dc  la  Chymic  of  Le 

bvn»,  published  in  1G60. 

Production — The  above-mentioned  species  of  iris  are  known  to  the 
scan  i)easantry  by  the  one  name  of  Oiaggiolo.  The  rhizomes  are  col- 
t^  indiscriminately,  the  chief  quantity  being  doubtless  furnished  by  the 
o  more  plentiful  species,  /.  Gcrmanica  and  I.jmUida.  They  are  dug  up 
August,  arc  then  i>eeled,  trimmed,  and  laid  out  in  the  sunshine  todrj', 
!  larger  bits  cut  oil' being  reserved  for  replanting.  At  the  establishment 


f  rum  (>l>s«'n'ationii  inadi*  at  Florenco  in 
8I»riii^  of  lb72,  I  am  ]vd  t«»  regard  the 
*•  sjH«ii'8  hfiv  iiamtMl  a.s  tpiite  dUtiiK't. 

following;  roinmrativf    characters  are 
njrt  worth  nconlinp  : — 

litrinnnioi  —  flowir-stt^m    i»<'arrely    \\ 
H  as  tall  ax  loavrs;  flower:*  limrt*  iTow*le<l 

in  /.  f*ffNui/if  var)*ing  in  depth  of  rohiur 

i#'Ver  pale  blue. 

IHt/it'fa  -  bract H  brown  and  bcariobc ; 

r-Htcm  twice  ax  high  as  leaves. 


/.  FhntiUina  —  bracttf  p'een  and  flejihy; 
flower-hteni  idiort  as  iu  I.  (rrrinnHtrn  ;  is  a 
more  tender  plant  than  the  other  two  and 
blossoms  a  little  later. — D.  H. 

'  For  farther  information,  consiilt  lUiim- 
ncr,  />!>  tfftctrblichr  Thiitujlut  *i' r  IWXrr 
tl^ji  ihAsMiCH  AUtrthuins,  l^tJl*.  .'7.  76.  S3. 

'  /Yarn  IkUmatioi,  i.  (1S42)  116. 

*  Di-  omnihuA  a'rru'uitura  jHirtif'Us,  Iksil. 
1Mj>.  210. 

»  IHfjhiuntoriumf  Norimls  U29.  2S6. 


are  evidently  in  a  state  of  decay.  These  joints  are  mostly  did 
subcylindrical,  a  little  compressed  vertically,  gradually  beco 
conical,  and  attaining  a  maximum  size  when  about  tliree  j 
They  are  3  to  4  inches  long  and  sometimes  more  than  2  incl 
Those  only  of  the  current  year  emit  leaves  from  their  ex 
The  rhizome  is  externally  yellowish-brown,  internally  white  a 
with  an  earthy  smell  and  acrid  taste.  By  drying,  it  gradually 
its  pleasant  violet  odour,  but  it  is  said  not  to  attain  its  max 
fragrance  until  it  has  been  kept  for  two  years. 

We  have  carefully  compared  with  each  other  the  fresh  rhi 
the  three  species  under  notice,  but  are  not  able  to  point  out  anj 
character  for  distinguishing  them  apart. 

Dried  orris  root  as  found  in  the  shops,  occurs  in  pieces  of  2  to 
long,  and  often  as  much  as  1^  inches  wide.  A  full-sized  piece : 
consist  of  an  elongated,  irregularly  subcorneal  portion  emitti 
broader  end  one  or  two  (rarely  three)  branches  which,  ha\diig 
short  in  the  process  of  trimming,  have  the  form  of  short,  broad  i 
tached  by  their  apices  to  the  parent  rootstock.  The  rootstock  is 
somewhat  arched,  often  contorted,  shrunken  and  furrowed.  1 
side  is  marked  with  small  circular  scars,  indicating  the  point  of  in 
rootlets.  The  brown  outer  bark  has  been  usually  entirely  ten 
peeling  and  paring ;  and  the  dried  rhizome  is  of  a  dull,  opaqi 
ponderous,  firm  and  compact.  It  has  an  agreeable  and  delicate 
violets,  and  a  bitterish,  rather  aromatic  taste,  with  subsequent  a 

A  sort  of  orris  root  which  has  been  dried  without  the  remo\ 
outer  peel,  is  found  under  the  name  of  Irisa  in  the  Indian  baz 
now  and  then  in  the  London  market  It  is,  we  suppose,  the  p 
Iris  Gcrmanica  L.  (/.  Nepalensis  Wall.),  which  according  to  h 
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ade  up  uniformly  of  large  thick-walled  spherical  porous  cells,  loaded 
1th  starch  granules,  which  are  oval,  rather  larj^e  and  very  numerous ; 
isms  of  calcium  oxalate  are  also  visible.  The  spiral  vessels  are 
lall  and  run  in  very  various  directions.  The  foregoing  description 
applicable  to  any  one  of  the  three  species  we  have  named. 

Chemical  Composition — When  orris  root  is  distilled  with  water, 
solid  crj'stalline  substance,  called  Orris  Camplwr,  is  found  floating 
I  the  aqueous  distillate.  This  substance,  which  we  obtained  from 
e  laboratory  of  Messrs.  Herrinj^'s  &  Co.  of  Loudon,  is  yielded,  as  we 
\n\  from  Air.  Umuey,  to  the  extent  of  012  per  cent. — that  is  to  say, 
cwt.  3  qrs.  2\\  lb.  of  rhizome  afforded  of  it  8^  ounces.*  We  have  purified  it 

•  means  of  charcoal,  and  recrystallization  from  ililute  alcohol,  when  we 
tally  got  it  in  very  light  voluminous  scales,  which  fuse  at  SI'S"*  C,  but 

not  volatilize  to  any  considerable  extent  even  at  loC.    Tliese  crystals 

*  found  to  contain  on  an  average  of  three  analyses,  carbon  73*90,  and 
drogen  12-20  per  cent.  This  leads  to  the  formula  C^MI^SO*,  which 
that  of  Myristic  Acid  (see  p.  455).  The  crystals  have  an  acid  reaction ; 
ey  an*  easily  soluble  in  caustic  alkali,  and  are  again  separated  by  an 
id : — in  fact,  we  believe  them  to  be  simply  myristic  acid,  impregnated 
th  a  little  essential  oil  which  they  obstinately  retain.  The  results 
tallied  l)v  Dumas  in  1835,  do  not  accord  with  ours. 

\\y  exhausting  orris  root  with  spirit  of  wine,  a  soft  brownish  n»sin  is 
taiiietl,  together  with  a  little  tannic  matter.  The  resin  has  a  slightly 
4(1  uuste  ;  the  tannin  strikes  a  green  colour  with  persalts  of  iron. 

Commerce — Orris  root  is  8hipi)ed  from  Leghorn,  Trieste  and 
>ga(lor, — from  the  last-named  port,  to  the  extent  in  1872  of 
»  cwt.'-  There  are  no  data  to  show  the  total  imports  into  (Jreat 
tain.  France  imported  in  the  year  1870,  about  50  tons  of  oiTis 
t. 

Uses — Frequently  employed  as  an  ingredient  in  tooth-powdei*s,  and 
France  for  making  issue-peas ;  but  the  chief  application  is  as  a 
fume. 

CROCUS. 

Croci  stigmaia  ;  Sajfron  ;  '  F.  and  (r.  Sa/ran, 

Botanical  Origin — Croviis  satix^ufi  L,  a  small  plant  with  a  fleshy, 
)-like  corm  and  grassy  leaves,  much  resembling  the  common  Spring 
•us  of  the  gardens,  but  blossoming  in  the  autumn.  It  has  an  elegant 
)le  flower,  with  a  large  orange-red  stigma,  the  three  pendulous 
lions  of  which  are  protruded  beyond  the  perianth. 
The  Saffron  Crocus  is  supposed  to  be  indigenous  to  Greece,  Asia 
3r,  and  perhaps  Persia,  but  it  has  been  so  long  under  cultivation  in 
East  that  its  primitive  home  is  somewhat  doubtfuL* 

le  produce  of  some  previous  operatiou-s  *     CbappeUier    has    pointcil    out    that 

ich   23   cwt    of  oiriii  wrre  diHtilled,  Cntcu3  aci/iruj   L.    is  unknown   in   a  wild 

hI  but  little  over  one-tenth  per  cent.  state,  and  that  it  hanlly  ever  pDniuceH  seed 

msular  JlrfH^rtM,  Aug.  1873.  917.  even  though  artificially  fertilized  ;  and  haa 

!«•  word  Sajfron  is  derived  from  the  arvaed  from  thfsc  ftu*tH  that  it  is  pmhably  ft 

As/ar^  yellow.  hjrbrid.— i^M//Win  efe  Ui  Soc.  bot,  dt  Frana^ 

(1873)  191. 
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History — Safifron,  either  as  a  medicine,  condiment,  perfume, 
has  been  highly  prized  by  mankind  from  a  remote  period,  and  has 
an  important  part  in  the  history  of  commerce. 

Under  the  Hebrew  name  Carcdm,  which  is  supposed  to  be  tl 
of  the  word  Crocus,  the  plant  is  alluded  to  by  Solomon ;  ^  and  as  1 
by  Homer,  Hippocrates,  Theophrastus,  and  Theocritus.  Virg 
Columella  mention  the  safifron  of  Mount  Tmolus  ;  the  latter  also 
that  of  Corycus  in  Cilicia,  and  of  Sicily,  both  which  localities  are  i 
to  as  celebrated  for  the  ding  by  Dioscorides  and  Pliny. 

Safifron  was  an  article  of  trafl&c  on  the  Eed  Sea  in  the  first  ce 
and  the  author  of  the  Periplus  remarks  that  Kp6Ko<:  is  exporte 
Egypt  to  Southern  Arabia,  and  from  Barygaza  in  the  gulf  of  Cam 

It  was  cultivated  at  Derbend  and  Ispahan  in  Persia,  and  in  Trana 
in  the  10th  century,^  whence  it  is  not  improbable  the  plant  was  ( 
to  China,  for  according  to  the  Chinese  it  came  tliither  from  the  a 
of  the  Mahoramedans.  •  Cliinese  writers  have  recorded  that  unA 
Yuen  dynasty  (A.D.  1280-1368),  it  became  the  custom  to  unxSa-fi 
(Safifron)  with  food.* 

There  is  evidence  to  show  that  safifron  was  a  cultivated  product 
Spain  ^  as  early  as  a.d.  961 ;  yet  it  is  not  so  mentioned,  but  only 
eastern  drug,  by  St.  Isidore,  archbishop  of  Seville  in  the  7th  cei 
As  to  France,  Italy,  and  Germany,  it  is  commonly  said  that  the  si 
crocus  was  introduced  into  these  countries  by  the  Crusaders.  Poni 
a  French  nobleman,  is  stated  to  have  brought  some  bulbs  to  Ari 
towards  the  end  of  the  14th  centur}%  and  to  have  commenced 
cultivation  in  the  Comtat  Venaissin,  where  it  existed  down  to  n 
times.  About  the  same  time,  the  growing  of  saffron  is  said  to 
been  iutroduced  by  the  same  person  into  the  district  of  Gatiiiai\ : 
of  Paris/'  At  that  i)eriod,  saftron  was  one  of  the  productions  of  Q] 
with  whicli  island  France  was  then,  through  tlie  princes  of  Lu>i 
particularly  related. 

During  the  middle  ages,  the  saffron  cultivated  at  San  Gemiirr.a 
Tuscany  was  an  important  article  of  exportation  to  Genoa.-  T'l 
Aquila  in  the  kingdom  of  Naples  was  also  famous,  and  ^vii 
distinguished  in  price-lists  at  the  beginning  of  the  present  ceiitiL^ 
growing  of  saffron  iu  Sicily  which  was  noticed  even  by  Culiu-v- 
carried  on  to  the  present  day,  but  the  quantity  produced  is  vd^ut 
even  for  home  consumption/^*  In  Germany  and  Switzerland.  '.El- 
more rigorous  climate  must  have  increased  the  diiiiculties  of  cultiv 
the  production  of  saffron  was  an  object  of  industry  iu  many  loiiL 

The  saffron  crocus  is  said  to  have  been  introduced  into  Ku 
(luring  the  reign  of  Edward  111.  (a.d.   1327—1377).^^      Two  ^xi 

1  Cant  ah  s,  di.  iv.  14.  "  De  Mas  J.atrie,  Hist.  'I:  V'y   ■ 

-  Lassou,   Indischc  Alhrthinmkundc,  iii.  iii.  408. 
(1857)52.  8    15our.iuclot,    Foirr^   <l:  /i  '/•  ■ 

•*    Ititacliii,   JhcJi    (h  r   Land' r,    iiborsrtzt  ^K'ln.  dr  I'Arad.  <lcs  iiisorii't. «.:  i-^.i - 

vou  Mordtiiuiuii,   87.  1*3.   1*24.  12G  ;  Kdri.si,  dc-  riii^titut,  v.  (1805;  2>o\ 
GcLKjmphic,  trad,  jmr  JauLort,  1G8.  102.  ^  Inzcnga,  in  An,ufU  di  J /.v .••'-' r 

•*  Brctsclim'idei,  Chidc.st  JJotaaicul  Works,  lutna,  i.  (1551)  51. 
Foochow,  1870.  15.  i"  Tragus,  Dc  Sfirjnuht,  etc.  U.'-- 

^    Lc    Calrndritr    dc    Cordouc   d<    VcinU'-  (^dis,  (lisdnchtr  drr  Stadt   urd  i.-> 

1>G1,  Leydo,  1873.  33.  100.  y.V/.vJ,  iii.  (1S1J<)  180. 

"  Conrad  ct  Waldinann,  TralUdf  S"h-on  "  Morant,  His/,   and  A)U*'i.  -%'  £ 

dr.  ddtinn.is,  Paris,  1840.  '  (17G8)  545. 
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?ars  that  English  saffron  was  even  exported  to  the  Continent, 
:ed  list  of  the  spices  sold  by  the  apothecaries  of  the- north 
L.I).  15G5-1570,  mention  is  made  of  three  sorts  of  saffron,  of 
Wvi  (C Ertfjletcrre  "  is  the  most  valuable.^ 
beginning  of  the  last  century  (1723-28),  the  cultivation  of 
carried  on  in  what  is  described  by  a  couteraporarj'  writer  ^ 
at  large  tract  of  ground  that  lies  between  Katfron  Walden 
iilge,  in  a  circle  of  about  10  miles  diameter."  The  same 
rks  that  saffron  was  formerly  grown  in  several  other  counties 
The  cultivation  of  the  crocus  about  Saffron  Walden,  which 
activity  when  Nurden*  wrote  in  1594,  had  ceased  in  1768, 
'jiinbridge  at  nearly  the  same  time.*  Yet  the  culture  must 
rd  in  a  few  localities,  for  in  the  early  part  of  the  present 
little  English  saflron  was  still  brought  ever}'  year  from 
lire  to  I^ndon,  and  sold  as  a  choice. drug  to  those  who  were 
iiy  a  high  price  for  it. 

ivas  employed  in  ancient  times  to  a  far  greater  extent  than 
nt  day.  It  entered  into  all  sorts  of  medicines,  both  internal 
l1  ;  anil  it  was  in  common  use  as  a  colouring  and  flavouring 
1  various  dishes  for  the  table.  The  drug,  from  its  inevitable 
ills  been  liable  to  sophistication  from  the  earliest  times. 
)riiles  and  Pliny  refer  to  the  frauds  practised  on  it,  the  latter 
•*  adnltcratur  niliil  ccqui!' 

tlie  middle  ages,  the  severest  enactments  were  not  only 
were  actually  carried  into  effect, jagainst  those  who  were 
)phisticating  saffron,  or  even  of  possessing  the  article  in 
tc'd  state.  Thus  at  Pisa  in  A.1).  1305,  the  fundacarii,  or 
the  public  warehouses,  were  required  by  oath  and  heavy 
[)  denounce  the  owners  of  any  falsified  saffron  con- 
heir  custody.*  The  Pepperers  of  London  about  the  same 
ixUo  held  responsible  to  check  dishonest  tampering  with 

:e,  an  edict  of  Henry  II.,  of  18  March,  1550,  recites  the 
derived  from  the  cultivation  of  saffron  in  many  parts  of  the 
nd  enacts  the  confiscation  and  burning  of  the  drug  when 
I  curpunil  punishment  of  offenders.^ 

jorities  in  Germany  were  far  more  severe.  A  Safranschau 
[)cction)  was  established  at  Nuremberg  in  1441,  in  which 
ot  siitlron  was  publicly  burnt  at  the  Schonen  Brunnen  in 
In  1444,  Jobst  Findeker  was  burnt  together  with  his 
saffron  ! — And  in  145G,  Hans  Kijlbele,  Lienhart  Frey  and  a 
tplieatud  in  Msifying  saffron,  wen*,  buried  alive.  Tlie 
!  was  still  in  vigour  as  late  as  1591 ;  but  new  regulations 

Hfirts  ar«'  "  Snfrni  Calulomr**  that  at  Fulbouni,  a  village  near  C'ambridgv, 
iK>rt."     Ar^hiccs  tjtuiraleji  du       there    had    been    uo  tith    of  s"ffrutK    since 

•  Hiuti'ii  by  Dorvjiult,  ReriK       1774. 

i{>  is:»8.  j..  .'is.  »    llonaini,   Siatuii  iiudifi  ihlli   cittik  di 

Vhil.  Tr.in.s.  Nov.  172S,  566.       I^im  liai  rii.  al  rit.  «c*la,  iii.  (is:»7^  101. 

of'  //-<<'./•,  Caiii'lcii  Soi'iety,  •  IXiXey,  Mcmoriah  nf  Lvtufitn  mul  London 

Life  in'Uu  13M,   HM,  ci/i/  15'/t  «Hturie^, 
>.    cit.  :   LvROHK,   Magna  liri-       1<568.  120. 

[►t.  i.  (H?«)i<)  30.  Lvsun«  reconU  '  l)r  la  Mare,  Tmiti  »*'   A'  /'- .Vcr,  Paris, 

iil  (1719)  42*. 
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for  the  inspection  of  safiron  were  passed  in  1613.^    There  wa 
the  same  city  a  Oetuilrzschau,  or  Spice-inspection,  from  1441  to 

Description — The  flower  of  the  saffron  crocus  has  a  style 
inches  long,  which  in  its  lower  portion  is  colourless  and  include 
the  tube  of  the  perianth.  In-  its  upper  part  it  becomes  yel] 
divides  into  three  tubular,  filiform,  orange-red  stigmas,  each  s 
inch  in  length.  The  stigmas  expand  towards  their  ends, 
tube  of  which  they  consist,  is  toothed  at  the  edge  and  slit  on  i 
side.  The  stigma  is  the  only  part  officinal,  and  alone  is  rich  in  c 
matter. 

Commercial  saffron  {Hay  Saffron  of  the  druggists)  is  a  loose 
thread-like  stigmas,  which  when  unbroken  are  united  in  three 
upper  extremity  of  the  yellow  style.  It  is  unctuous  to  the  tone 
and  flexible ;  of  a  deep  orange-red,  peculiar  aromatic  smell,  an 
and  rather  pungent  taste.  It  is  hygroscopic  and  not  easily  pul 
it  loses  by  drying  at  100°  C.  about  1 2  per  cent  of  moisture  \ 
quickly  reabsorbs.^ 

The  colouring  power  of  safiron  is  very  remarkable :  we  hav 
that  a  single  grain  rubbed  to  fine  powder  with  a  little  sugar,  will 
a  distinct  tint  of  yellow  to  700,000  grains  (10  gallons)  of  water. 

Microscopic  Structure — The  tissue  of  the  stigma  consists 
thin,  sinuous,  closely-felted,  thread-shaped  cells,  and  small  spiral 
The  yellow  colouring  matter  penetrates  the  whole,  and  is  partly  dt 
in  granules.  The  microscope  likewise  exhibits  oil-drops,  anc 
lumps  probably  of  a  solid  fat.  Large  isolated  pollen  grains  i 
present. 

Chemical  Composition — Tlie  splendid  colouring:  mattoi  of 
has  long  been  known  as  Pohjchroit ;  but  in  1851,  Quadrat,  who  il 
some  fresh  researches  on  the  drug,  gave  it  the  name  of  O*  • 
was  also  adopted  in  1858  by  liochleder.^     The  experiments  l1  V 
18 07  *  have  shown  : — 

1.  That  this  substance  [Polychroit,  Crocin  of  Eochleder)  i>  a  | 
glucoside  which  by  the  action  of  acids,  splits  into  sugar,  vol 
and  a  new  colouring  matter. 

2.  That  saffron  contains  only  a  minute  quantity  of  ready 
essential  oil  and  sugar. 

3.  That  this  free  essential  oil  is  probably  identical  with  iha 
is  produced  in  the  decomposition  of  polychroit. 

4.  That    ])olyehroit  as  hitherto    prepared,    has  always  con:. 
certain  proportion  of  the  new  colouring  matter  produced   ly 
position. 

Por  the  natural  glucoside,  Weiss  retains  the   name  of  P' 
wliile  the  new  colouring  matter  which  results  from  its  decomp-*?: 
an  acid,  he  terms  Crocin.     It  agrees  with  the  Crocctin  of  liucLkii 

Polychroit  was  prepared  by  Weiss  in  the  following  manner  : 

'  J.  F.  Kotli,  Ocschichtr  iks  XUrnhcrfflschni  Allen  &  Hanhurvs,  PluUirli  <'.-'jr, 

7/r/?if//'/.s',  1800-1802,  iv.  221.  Street.) 

-  Eight  lots  of  satVron  weighing  !,i  totv  =*  Gnu-lin,  Chemist nj,\\'\.  \1vm 

61  lb.,  dried   at  various   times   during   the  ••  Wiggers   and    Husi>man!i,  ./  ^ 

course  of  nine  years,  lost  71b.  2}  oz.,   /.r.  for  1868.  35. 
117  per  cent. — (Laboratory  records  of  Messrs. 
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s  treated  with  ether,  by  which  fat,  wax,  and  essential  oil  were  removed ; 
1  it  was  then  exhausted  with  water.  From  the  aqueous  solution, 
[umy  matters  and  some  inorganic  salts  were  precipitated  by  strong 
ohol.  After  the  separation  of  these  substances,  polychroit  was 
x^ipitated  by  addition  of  ether.  Thus  obtained,  it  is  an  orange-red, 
icid,  deliciuescent  substance,  which,  dried  over  sulphuric  acid,  becomes 
itle  and  of  a  fine  ruby  colour.  It  has  a  sweetish  taste  but  Ls  devoid 
otlour,  readily  soluble  in  spirit  of  wine  or  water,  and  sparingly  in 
Bolute  alcohol.  By  dilute  acids,  it  is  decomposed  into  Crocin,  sugar, 
d  an  aromatic  volatile  oil  having  the  smell  of  saffron.  Weiss  gives 
e  following  formula  for  this  decomposition : — 

pulychroit  crocin  essential  oil  sngar 

Crocin  is  a  red  powder,  insoluble  in  ether,  easily  soluble  in  alcohol, 
1  preci|)ital)le  from  this  solution  on  addition  of  ether.  It  is  only 
fhtly  S(»luUlo  in  water,  but  freely  in  an  alkaline  solution,  from  which 
acid  pn^cipitates  it  in  purple-red  flocks.  Strong  sulphuric  and  nitric 
ds  occasion  the  same  colours  as  with  polychroit;  the  former  producing 
p  Muo,  changing  to  violet  and  brown,  and  the  latter  green,  yellow, 
tiiiully  brown.  It  is  remarkable  that  hydrocarbons  of  the  benzol 
8  do  not  dissolve  the  colouring  matter  of  saffron. 
Tlie  oil  obtained  by  decomposing  crocin  is  heavier  than  water;  it 
s  at  al>out  209*^0.,  and  is  easily  altered, — even  by  water.  It  is 
Dably  identical  with  the  volatile  oil  obtainable  to  the  extent  of  one 

cent,  from  the  drug  itself,  and  to  which  its  odour  is  due. 

5affn)n  contains  sugar  (glucose  ?),  besides  that  obtained  by  the  decom- 

tion  of  polychroit.    It  leaves  after  incineration  5  to  0  per  cent,  of  ash. 

Production  and  Commerce — In  France,  the  flowers  are  collected 

le  end  of  September  or  in  the  l)eginning  of  October.     Tlie  stigmas 

juickly  taken  out,  and  immediately  dried  on  sieves  over  a  gentle  fire, 

vhich    they   are   exposed   for   only  half   an   hour.      Acconling   to 

lesnil  *  7000  to  8000  flowers  are  re([uired  for  yielding  500  gnimmes 

oz.)  of  fresh  saflrou,  which  by  drying  is  reduced  to  100  grammes. 

(Totwithstauding  the  high  price  of  saffron,  its  cultivation  is  by  no 

IS  always  profitable,   from  the  many  difficulties   by  which   it   is 

ded.     Besides  occasional  injury  from  w^eather,  the  bulbs  are  often 

iged  by  parasitic  fungi  as  stated  by  Duhamel  in  1728  -  and  again  by 

A^ne  in  1848.^ 

he  most  coiLsiderable  quantity  of  saffron  is  now  pnxluced  in  Lower 
jou,  Murcia  and  La  XIancha  in  Spain,  and  brought  into  commerce 
licanU  and  Valencia  Saffron,  The  quantity  of  saflron  exjyorted 
Spain  in  18G4  was  valued  at  £190.002;  in  18G5,  £135,310 ;  in 
£47,083.  The  drug  was  chiefly  exported  to  France.* 
rench  saffron,  which  enjoys  a  better  reputation  for  purity  than  the 
sh,  is  cultivated  in  the  arrondissement  of  Pithiviers-en-Ciutinais, 
e  department  of  the  Loiret,  which  district  annually  furnishes  a 

Urtin  fir  la  SocUU  imptriaie  (Caceii*  •  Etmir  micrwjfmphiquf  lU  la  maia<iie  du 

n.  Ami,  186i>.  Sa/ran,  amnu  »ous  U  nam  de  tacvn. 

«.  fU  VAcad.   dfjf  SckiiCCi,  1728.  p.  *    Statigtieal    Tahhn   rrhtfinrj  to   ForfifjH 

CountrUs  (Blue  ISook),  li^7u.  '2S6,  289. 
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qnantity  valaed  at  1..jOO,000  (£60,000)  to  l.SfiO.OOO  fraDCs.'    Thetnlti- 
vation  13  carried  on  by  sninll  peasfliit-proprietors. 

In  Austria,  Maissau,  north-eaat  of  Krems  on  the  DanaV,  «3I 
produces  excellent  saffron  though  only  to  a  very  small  extent;  Of 
district  was  foi-nierly  celebrated  for  the  drug.  Saffron  is  pntdacai  d 
considerable  quantity  in  Ghayn,  an  elevated  mountain  region  sepantn* 
"Western  Afghan^an  from  I'ersia.*  A  very  little  is  collected  at  tSmFV 
in  Kaahn](r,  under  heavy  imposts  of  the  Maharaja.^  Sfiffron  is  ii» 
cultivated  in  some  districts  of  China.  Finally,  the  cultiTxtina  bt 
been  introduced  into  the  United  States,  and  a  little  saffron  is  tf-SnHi  I 
by  the  Gennan  iuliabitants  of  Lancaster  Countj-.  Pennsylvaaii.*  Bit 
in  almost  all  countries  the  cultivation  of  saffron  is  on  the  dediutiiJ  ] 
in  very  many  districte  has  altogether  ceased. 

The  imports  of  saffron  into  the  United  Kingdom  nmonnt^ii  ia  IP*  I 
to  43.960  ft>.,  valued  at  £95,690.  The  arlicle  is  largply  exportritil 
India,  hut  there  are  no  general  statisti(?9  to  nbow  the  amount  Bnlf  I 
imported  in  the  year  1872-73,  21,994  lb.,  value  £35,115.'^ 

Uses —  Saffron  ia  of  no  value  for  any  medicinal  effects,  anJ  u 
a  place  in  the  pharmacopoeia  solely  un  the  gronnd  of  its  ntilitT  >■■ 
colouring  agent.     A  peculiar  preference  for  it  as  a  condiment  «uMkl 
various  countries,  but  especially  in  Austria,  Germany  and  some  SiM' 
of  Switzerland.     This  predilection  prevails  even  in  England,—*!  1 
in   Cornwall,  where   the   use   of    saffron  for  colouring  cake  if  4, 
common.     Saffron  is  largely  used  by  the  natives  of  India  in'nfigiMl 
rites,  in  medicine  and  for  the  colouring  and  flavouring  of  fotid. 

As  a  dye-stuff  saffron  is  no  longer  employed,  at  least  in  Ihisci 
its  Hse  having  been  superseded  by  less  costly  substances. 

Adulteration — Saffron  is  often  adulterated,  but  the  franiif  I| 
tiaed  on  it  are  not  difficult  of  detection.  Sometimes  the  fab" 
consists  in  the  addition  of  florets  of  Calendula  dyed  with  logwnid,li 
safflower,  or  the  slnmens  of  the  saffron  crocus,  any  of  whidi  M^ 
detected  if  a  small  pinch  of  the  drug  be  dropped  on  the  surface  (if  ■ 
water,  when  th»  peculiar  form  of  the  saffron  stigma  will  at  oneelr 
evident. 

Another  adulteration  of  late  much  practiseil,  and  not  alwtnH 
detect  by  the  eye,  consists  in  coating  geuuine  saffron  with  cartafl 
lime,  previously  tinged  orange-red.     If  a  few  shreds  of  such  salK 
placed  on  the  surface  of  water  in  a  wineglass  and  gently  stinttij 
water  will  ivimcdiafdy  become  turbid,  and  the  carbonate  of  &■»* 
detach  itself  as  a  white  powder  and  subside.     Saffron  thus  fuWl 
will  freely  effenvscf  when  dilute  hydrochloric  acid  is  dropped  <4*9 
We   have  examined  Alicante  Saffron   the  weight  of  which  hw  IM 
increased  more  than  20  per  cent,  by  this  fraudulent  admiiti 
earthy  matter  employed  in  sophisticating  saffron  is  said  to  be  f 
emeiy  powder,  rendered  adherent  by  honey.     "We  have  fonnd  tWi 
terated  with  carbonate  of  lime  to  leave  from  12  to  28  per  cent,  df 

'  Dnmemil,  1.  o.  *  Proc.  of  the   AntriatA  I 

■  BpIUw,  From  Iht  ImIos  to  lAe   TiijriM,  ]88fl.  2Gi. 
Lond.  1874.  20i.  '  ^Muai   Antnuitf    cf  Ub   1 

■  Powell,  Puiyah  Product,  i.  (ISSS)  149.  S'lvigatU-n  of  tJm  Pntidacy^ti 
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PALMiE. 

SEMEN   ARECiE. 

as  Areca-  eel  Bdcl ;  Arcca  Nuts,  Betel  Nuts ;  F.  Sevience  mi  Koix 

(VArcc;  G.  Arvhanilsse,  BHelnilsse, 

Botanical  Origin — Arcm  Catechu  L,  a  most  elepjant  palm,  with  a 
^ht  smooth  tnink,  40  to  50  feet  high  and  about  20  inches  in  circum- 
ice.  Tlie  inflorescence  is  arranged  on  a  branching  spadix,  with  the 
flowers  on  its  upper  portion  and  the  female  near  its  basa  The 
is  cultivated  in  the  Malayan  Archipelago,  the  warmer  parts  of  the 
\n  Peninsula,  Ceylon,  Indo-China  and  the  Philippines.  It  is  pro- 
y  indigenous  to  the  first-named  region. 

•listory— The  Areca  palm  is  mentioned  in  the  Sanskrit  writings  as 
icn.     It  is  called  in  Chinese  Pin-Ian/;,  a  name  apparently  derived 

Pinnng,  a  designation  for  the  tree  in  the  Malay  Islands,  whence  the 
eso  anciently  derived  their  supply  of  the  seeds.  The  oldest  Chinese 
:  to  mention  the  pin-lang,  is  the  San-fu-huang-tu,  a  description  of 
ig-an,  the  capital  of  the  Emperor  Wu-ti,  aa  140-86.  It  is  there 
d  that  after  the  conquest  of  Yunnan,  B.C.  Ill,  some  remarkable  trees 
plants  of  the  south  were  taken  to  the  capital,  and  among  them  more 

100  pin-lang,  which  were  planted  in  the  imperial  gardens.  Bret- 
L'ider,!  to  whose  researches  we  are  indebted  for  this  information,  cites 
al  other  Chinese  works,  from  the  first  century  downwards,  showing 

areca  nuts  were  brought  from  the  then  unsubdued  provinces  of 
hem  China,  the  Malayan  Archi]>elago  and  India.  Tlie  custom  of 
•nting  areca  nut  to  a  guest,  is  alluded  to  in  a  work  of  the  4th 
ir}'. 

lie  Arabian  writers  were  well  acquainted  with  the  areca  nut,  which 
called  Fu/(fl,  and  with  the  Indian  custom  of  masticating  it  with  lime, 
ireca  nut  though  held  iii  great  estimation  among  Asiatics  as  a  masti- 
y,  and  supposed  to  strengthen  the  gums,  sweeten  the  breath  and 
ove  digest i<in,  has  not  until  recently  been  regarded  aaj^ssessing  any 
cular  medicinal  powers  beyond  those  of  a  mild  astringent.     It  has 

been  administered  as  a  vermifuge  to  dogs,  and  in  India  and  China 
ven  with  the  same  intent  to  the  human  subject.  Some  success- 
rials  recently  made  of  it  for  the  expulsion  of  tapeworm,  have  led  to 
ing  included  in  the  Additions  to  the  British  Pharmacopaia  of  1S67, 
ished  in  1874. 

)escription — The  areca  palm  produces  a  smooth  ovoid  fruit,  of  the 
)f  a  small  hen's  egg,  slightly  pointed  at  its  upper  end,  and  crowned 
the  remains  of  the  stigmas.  Its  exterior  consists  of  a  thick  pericarp, 
st  fleshy,  but  when  quite  mature,  composed  of  fine  stringy  fibres 
ing  lengthwise,  with  much  coarser  ones  below  tliem.  This  fibrous 
is  consolidated  into  a  thin  crustaceous  shell  or  endocarp,  which 
ands  the  solitary  8ce<L  The  latter  has  the  shape  of  a  very  short 
leil  cone,  scarcely  an  inch  in  height ;  it  is  depressed  at  the  centre  of 
ase,  and  has  frequently  a  tuft  of  fibres  on  one  side  of  the  depression, 
iting  its  connexion  with  the  pericarp.  The  testa,  which  seems  to 
rtially  adherent  to  the  endocarp,  is  obscurely  defined,  and  insepa- 

^  On  the  ttudy  of  Ch%nt9c  botanical  workt,  Foochow,  1870.  27. 


evident  in  polarized  light.  The  brown  tissue  which  runs  ii 
men  is  of  loose  texture,  and  resembles  the  corresponding  st 
nutmeg.  The  thin  walls  of  its  cells  are  marked  with  fine  spii 
and  in  this  tissue,  as  well  as  on  the  brown  surface  of  the  s 
spiral  vessels  are  scattered.  All  the  brown  cells  assume  s 
moistened  with  caustic  lye,  and  a  dingy  green  with  ferric  ch 

Chemical  Composition — We  have  exhausted  the  pc 
seeds,  previously  dried  at  100°  C,  with  ether  ;  and  thereb; 
colourless  solution,  which  after  evaporation  left  an  oily  liquic 
on  cooling.  This  fatty  matter,  representing  14  per  cent, 
was  thoroughly  crystalline  and  melted  at  39°  C  By  sapoD 
obtained  from  it  a  crystalline  fatty  acid  fusing  at  41°  C, 
consequently  be  a  mixture  of  lauric  and  myristic  acids.  J 
fatty  matter  was  boiled  with  water :  the  water  on  evaporat 
an  extremely  small  trace  of  tannin  but  no  crystals,  which  h 
been  present  should  have  been  left. 

The  powdered  seeds  which  had  been  treated  with  ethei 
exhausted  by  cold  spirit  of  wine  ("832),  which  afforded  14' 
(reckoned  on  the  original  seeds)  of  a  red  amorphous  ia\ 
which  after  drying,  proved  to  be  but  little  soluble  in  water,  \ 
or  boiling.  Submitted  to  destructive  distillation,  it  afforded  7 
Its  aqueous  solution  is  not  altered  by  ferrous  sulphate,  unlc 
is  added,  when  it  assumes  a  violet  hue,  with  separation  o 
dark  purplish  precipitate.  On  addition  of  a  ferric  salt  in  m 
tity  to  the  aqueous  solution  of  the  tannic  matter,  a  fine  g 
produced,  quickly  turning  brown  by  a  further  addition  of  t 
violet  by  an  alkaU.     An  abundant  dark  precipitate  is  also  fo 

The  seeds  having  been  exhausted  by  both  ether  and  spi 
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Taudea,  and  rather  to  be  considered  a  kind  of  tannic  matter  of  the  nature 
f  Batanhia-red  or  Cinchonarred. 

By  incinerating  the  powdered  seeds,  2*26  per  cent,  were  obtained  of 
brown  ash,  which  besides  peroxide  of  iron,  contained  phosphate  of 
lagnesium. 

Commerce — Areca  nuts  are  sold  in  India  both  in  the  husk  (peri- 
arp)  and  without  it,  and  the  two  sorts  are  eniunerated  in  the  Customs 
letums  under  distinct  heads.  Their  widespread  consumption  in  the 
last  gives  rise  to  an  enormous  trade,  of  which  some  notion  may  be 
)nued  by  a  consideration  of  the  few  statistics  bearing  upon  it  which  are 
ccessiblc. 

Thus,  Ceylon  exported  of  areca  nuts  in  the  year  1871,  66,543  cwt, 
alue  £02,593 ;  in  1872,  71,715  cwt,— the  latter  quantity  entirely  to 
ndia.^  The  ^ladras  l^rcsidency  largely  trades  in  the  same  commodity, 
n  the  year  1 872-73,  there  were  shipped  thence  to  Bombay,  43,958  cwt, 
esides  al>out  two  millions  of  the  entire  fruit'  An  extensive  traffic  in 
reca  nuts  is  carried  on  at  Singapore  and  especially  in  Sumatra. 

Uses — Powdered  areca  nut  may  be  given  for  the  expulsion  of  tape- 
''orni  in  the  dose  of  4  to  6  drachms,  taken  in  milk.  The  remedy 
bouUl  be  administered  to  the  patient  after  a  fast  of  about  twelve  hours ; 
>\\w.  recommend  the  previous  exhibition  of  a  purgative.  It  is  said  to 
B  etfu  acious  against  lumbricus  as  well  as  tccnia, 

Thi;  charcoal  afforded  by  burning  areca  nuts  in  a  close  vessel  is  sold 
1  a  tooth  powder ;  but  except  greater  density,  it  possesses  no  advantage 
#er  the  charcoal  from  ordinary  wood. 

As  a  masticatory,  areca  nut  is  chewed  with  a  little  lime  and  a  leaf  of 
le  lietol  PepiMjr,  Piper  Betlc  L  The  nut  for  this  purpose  is  used  in  a 
>ung  and  tender  state,  or  is  prepared  by  boiling  in  water ;  it  is  seme- 
mes combined  with  aromatics,  as  camphor  or  c^amom. 


SANGUIS  DRACONIS. 

fe^i'n/i  Draconis ;  Dragon* s  Blood ;    F.  Sang-dragon  ;  G.  Drachenblut, 

Botanical    Origin — Calamus  Draco  Willd.    {Dwmonorops    Draco 

irt.) — This  is  one  of  the  Uotang  or  Ilattan  l^alms,  remarkable  for  their 

■y  long  flexible  stems,  which  climb  among  the  branches  of  trees  by 

ans  of  spines  on  the  leafstalk.    The  species  under  notice,  called  in 

lay  Rotang  Jcrnang,  grows  in  swampy  forests  of  the  Residency  of 

embung  and  in  the  territory  of  Jambi,  in  £astern  Sumatra,  and  in 

itheni  Borneo,  which  regions  furnish  the  dragon*s  blood  of  com- 

rco.     It  is  said  to  occur  sJso  in  Penang  and  in  various  islands  of  the 

Ida  chain. 

History — The  substance  which  is  mentioned  by  Dioscorides  under 
name  of  Kivvdfiapi^,  as  a  costly  pigment  and  medicine  brought  from 
lea,  and  which  is  also  described  oy  Pliny  who  distinguished  it  from 
ium,  was  certainly  the  resin  called  Dragon* s  Blood.      It   was  not 

:eylon  Blue  Dooki  for  1871  and  1872.  *    From  the  returns  qnotcd  it  p.  514, 

note  9. 

R   R 


xne  lact  we  wisn  w  prove  is  corroDoratea  oy  tiie  accou 
'Commercial  intercourse  between  the  Chinese  and  ^\jrabs  re 
iished  by  Bretschneider.^  From  the  10th  to  the  15th  centur 
carried  on  between  these  nations  a  trade,  the  objects  of  whi^ 
only  the  productions  of  the  Arabian  Gulf  and  countries  fu 
but  also  those  of  the  Indian  Archipelago.  One  of  the  ii 
4¥hich  the  Arabs  and  Persians  carried  on  a  great  commerce  w 
whence  they  obtained  the  precious  camphor  so  much  val 
Chinese,  but  not,  so  far  as  appears,  the  resin  dragon's  bh 
the  productions  brought  from  Arabia,  they  are  enumerated  a 
OUbanum,  Liquid  Storax,  Myrrh,  and  Dragon's  Blood,  beside 
articles  not  yet  determined  It  is  worthy  of  remark  that  t 
are  still  the  principal  consumers  of  dragon's  blood,  though  li 
of  mankind,  they  have  to  content  themselves  with  the  plent 
Sumatra  and  Borneo,  instead  of  the  more  ancient  sort  \ 
Socotra. 

The  first  clear  account  of  the  production  of  the  resin  i 
that  given  by  Rumphius,  who  in  his  Herbarium  Ambcnnensi 
the  process  by  which  it  is  collected  at  Palembang. 

Production — The  fruit  of  Calamxcs  Draco,  which  is  p 
panicles  in  great  profusion,  is  globose  and  of  the  size  of  a  h 
clothed  with  smooth  downward-overlapping  scales.  These 
sub-quadrangular,  thick  and  shell-like,  marked  with  a  L 
furrow ;  the  largest,  which  are  found  towards  the  middle  o 
are  2  lines  long  by  3  broad.  At  maturity,  the  fruit  is  covei 
exudation  of  red  resin,  which  encrusts  it  so  abundantly  that 
the  scales  can  hardly  be  seen. 

The  resin,  which  is  naturally  friable,  is  collected  by  ga 
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r  other  substances  by  way  of  adolteratioa    The  foregoing  is  the  account 
f  the  manufacture  of  the  drug  given  by  Blume.* 

Description — Dragon's  Blood  is  found  in  commerce  chiefly  in  two 
>niif<,  known  respectively  as  RecdBJiA,  Lump, 

1.  Rccd  Dragon* s  Blood  (Dragon's  Blood  in  sticks,  Sanguis 
rnronia  in  bacidui).  Some  of  fine  quality  purchased  in  London  in 
SV2,  is  in  sticks  13  to  H  inches  in  length,  and  }  to  1  inch  in 
iauK'ter,  neatly  wrapped  in  palm-leaf,  secured  by  8  or  9  transverse 
iinds  of  some  flexible  grass.  Tlie  average  weight  of  each  stick,  including 
10  fuvclopiug  leaf,  is  live  ounces.  The  resin  has  evidently  been 
'rappe«l  up  wliile  soft,  as  the  sticks  are  furrowed  longitudinally  by 
n:>>sure  of  the  surrounding  leaf  The  smooth  surface  is  of  an  intense 
lacki.sh-browu ;  when  seen  in  thin  splinters,  the  resin  appears  trans- 
art- nt.  and  of  a  pure  and  brilliant  crimson.  The  fractured  surface  looks 
.'8iu()U.s  and  rougli,  is  a  little  porous,  and  contains  numerous  particles 
f  ihu  snilrs  of  the  fruit.  Ilubbed  on  paper,  it  leaves  a  red  mark,  of  not 
L»ry  >i»k'ndid  tint.  Heated  with  spirit,  it  left  20  per  cent  of  pulveru- 
nii  rosidue  cousiating  chiefly  of  vegetable  matter.  Sticks  of  smaller 
ze  are  more  common. 

J.  Lump  Dragon* s  Blood  (Sanguis  draconis  in  mcLssis)  is  imported 
1  laiirt*  Rx'tangular  blocks,  or  irre<;ular  masses.  From  the  fine  Rs€d 
h'f'fnns  Bluod/]\x&i  described,  it  differs  in  containing  a  larger  propor- 
oii  of  Ffuiains  of  the  fruit,  including  numerous  entire  scales.     Hence 

iia.s  a  coarser  fracture,  and  the  fractured  surface  is  less  iQtense  in 
int.    It"^  taste  is  slightly  acrid.    Exhausted  with  spirit  of  wine  it  leaves 

r«'>i(luc  amounting  in  the  specimen  we  tested,  to  27  per  cent. 

Pra^on's  bloovl  is  abundantly  soluble  in  the  usual  solvents  of  resins, 
laiiu'ly,  tin*  alcohols  (even  in  dilute  spirit  of  wine),  benzol,  chloro- 
orni.  iu'-ulphide  of  carbon  and  the  oxygenated  essential  oils,  as  that  of 
:1mvc<.  'I'hc  ivsidue  left  after  the  evaporation  of  these  liquids,  is  amor- 
>lious  and  of  tlip  original  fine  red  colour.  Tlie  drug  is  likewise  dissolved 
»y  j^'lacial  aci'tio  acid,  as  well  as  by  caustic  soda ;  the  latter  solution,  on 
ddition  of  an  excess  of  acid,  yields  a  dingy  brown,  jelly-like  precipitate 
'Iiirh  on  (Inin;;  tums  dark  red  like  the  original  drug.  In  ether,  dragon's 
U  hmI  is  sparinjrly  soluble  and  still  less  so  in  oil  of  turjientine ;  but  in 
ic-  \\v>A  volatile  portions  of  petroleum,  the  so-called  petroleum  ether,  we 
rul  it  to  be  entirely  insoluble.  It  has  a  slightly  sweetish  and  somewhat 
•1  id  taste  ;  inelts  at  al)0Ut  120"  C,  evolving  the  aromatic  but  irritating 
lues  of  benzoic  acid;  boiled  with  water,  the  resin  becomes  soft  and 
irtially  liquid. 

Chemical  Composition — Dragons  blood  is  a  peculiar  resin,  which 

*-<jnlini4  to  Johnston,-  answers  to  the  fonnula  C^rf^O^     By  heating  it 

^«1  condensing  the  vaj)our,  an  iujueous  acid  liquid  is  obtained,  together 

th  a  heavy  oily  portion  of  a  pungent  burning  taste,  and  crystals  of 

n/oic  acid.     The   conii>osition   of  these   products  has  not    yet    Ixvn 

•n)iiv'h]y  ascertaintnl,  but  the  presence  of  acetone.  Toluol^  0*11^  (the 

'*trijt  uf  (Jh'nard  and  Bouchiult.  184-4)  and  Sti/rol,  CMT  (Dmnmifl),  has 

L*n  i)ointed  out.^ — the  latter  i>erhaps  due  to  the  existence  in  the  drug 


/:,imi»hnt,  iii.  (1S47)  0.  tab.  131.  132. 
Phii.  Tratii,  1839.  134  ;  1810.  384. 


'  Gmelin,  Ch€miMry,  xvii.  (18<J6)  387. 
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of  metastTitd  (p.  244),  as  siiggested  by  Ko¥t^^  Both  Umm  kjife- 
oarboDB  aie  lighUr  than  water;  jek  we  find  that  the  above  oQt  poilaa 
yielded  by  diy  distillation,  sinks  in  water,  a  drcomstanoe  possiUy  oeo- 
gioned  by  the  presence  of  benzoic  alcohol,  (7HW. 

As  benzoic  add  is  &edy  soluble  in  petarolenm  ether,  it  <ifu^  to  hr 
lemoved  irom  the  drug  by  that  solvent:  on  making  the  enenment,ii 
got  traces  of  an  amorphoiis  red  matter^  a  little  of  an  oify  liquid,  hi 
nothing  eiystalline.  As  to  the  wateir  liquid,  it  assumes  a  Una  oolov 
on  admtion  of  prachloride  of  iron,  whence  it  would  appear  to  oaiiii 
phenol  or  pyrogailol,  rather  than  pyrocatechin  (p.  172). 

By  boiling  drafpn's  blood  with  nitric  add,  bensdc,  nitio-benme  adl 
oxalic  adds  are  chiefly  obtained,  and  only  very  little  picric  add.   HUr 

Itedl'     "  "■  -        -  ^ 


loeiz  and  Barth  melted  the  druff  with  caustic  potash  and  finmi 
the  products  thus  formed,  pUoroffludn  (p.  172),  pararozybenadc^  I» 
tocatechuic  and  oxalic  adds,  as  weU  as  several  adds  of  the  tMjmaik 
Benzoin  yields  similar  products. 

Commerce — Dragon's  blood  is  shipped  from  Smgap<ne  and  BriniL 
J^axge  quantities  are  annually  exported  from  Baigarmasin  in  Boneoli 
these  ^aces  and  to  China.' 

Uses — ^In  medicine,  only  as  the  colouring  agent  of  plasien  ni 
tooth  powders :  in  the  arts,  for  varnish. 

Adulteration — ^Dragon's  blood  varies  exceedingly  in  qua%,'  if 
which  the  principal  criterion  r^arded  b^  the  dealers,  is  eobntr.  Soai 
of  the  inferior  sorts  make  only  a  dull  bnck-red  mark  when  rubbed  m 
paper,  and  have  an  earthy-looking  fracture.  The  sticks  moreover  do  lot 
take  the  impression  of  the  enveloping  leaf,  as  when  they  are  more  poielT 
resinous.  A  sample  of  inferior  Eeed  Dragon's  Blood  afforded  us  4^)  per 
cent,  of  matter,  insoluble  in  spirit  of  wine. 

Other  sorts  of  Dragon's  Blood. 

Dragon's  Blood  of  Socotra — We  have  already  stated  (p.  60y)  tint 
the  Cinnabar  mentioned  by  Dioscorides  was  brought  from  Africa.  Ita 
the  term  really  designated  dragon's  blood,  seems  evident  from  the  ttrt 
that  the  author  of  the  Periplus  of  the  Erythrean  Sea,*  written  circa  IB. 
54-68,  names  it  (Kivvdfiapi)  as  a  production  of  the  island  of  Lioscoritt 
the  ancient  name  of  Socotra. 

The  Arabians,  as  Abu  Hanifa  and  Ibn  Baytar,*  describe  dngons 
blood  as  brought  from  Socotra,  giving  to  the  drug  the  very  name  If 
which  it  is  known  to  the  Arabs  at  the  present  day,  namely,  Dam-d' 
aJchawein.  Barbosa  (1514)  as  well  as  Giovanni  di  Barros*  mention  ft* 
a  production  of  the  island  ;  and  in  our  own  times  it  has  been  noticed  If 
Wellstead/  Vaughan,®  and  Von  Kremer.®    It  is  now  but  little  coUectei 

1  Gmelio,  Chemistry,  xviL  388  ;  also  ^nn.  Erythrean,  Sea,  translated  by  )^c«t,Of 

d.  Chemie,  cxx.  (1861)  68.  ford,  1809.  90. 

*  Low,  Saraujokj  its  inhabitants  and  pro-  '  Sontheimer'a  ed.  L  104.  426.  il  III 
duetions,  1848.  43.                                                   <  VAsia,  sec  decs,  Venet  1561.  ^  l\^ 

*  The  present  price,  £3  to  £11  per  cwt,  ^  Travels  tn  Arabia^  Lond.  1838.  ik^ 
sufficiently  indicates  this.                                       "  Pharm.  Jcum.  xii  (1863)  W- 

*  V&yoffe  o/Nearchus  and  Periplus  of  the         •  J^^^r^^  Leipzig;  18^ 
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augban  states,  as  well  as  Von  Wrede,  that  the  tree  is  found  in 
'adramaut  and  on  the  east  coast  of  Africa.  Species  of  Dracasna 
xur  in  these  regions,  but  of  the  botany  of  Socotra  itself,  nothing 

known. 

The  Drop  DragorCa  Blood,  of  which  small  parcels  imported  from 
onibay  or  Zanzibar,  occasionaUy  appear  in  the  ^London  market,  is 
>wevcr  this  drug.  It  is  in  small  tears  and  fragments,  seldom  exceeding 
1  inch  in  length,  has  a  clean,  glassy  fracture,  and  in  thin  pieces  is  trans- 
ireut  and  of  a  splendid  ruby  colour.    From  Sumatran  dragon's  blood, 

may  be  distinguished  by  not  containing  the  little  shell-like  scales, 
)nstantly  present  in  that  drug,  and  by  not  evolving  when  heated  on 
i(*  point  of  a  knife,  the  irritating  fumes  of  benzoic  acid. 

Dragon's  Blood  of  tlie  Canary  Islands — This  substance  is  afforded 
f  Drarrriui  Draco  L.,  a  liliaceous  tree  *  resembling  a  Yucca,  of  which 
le  famous  specimen  at  Orotava  in  Teneriffe  has  often  been  described  on 
•count  of  its  gigantic  dimensions  and  venerable  age.* 

On  the  exploration  of  Madeira  and  Porto  Santo  in  the  15ih  century, 

■agon's   blood  was  one  of  the  valued   productions  collected   by  the 

)ya<;ers,  and  is  named  as  such  by  Alvise  da  ca  da  Mosto  in  1454.'    It 

also  mentioned  by  the  German  physician,  Hieronymus  Mttnzer,  who 

sited  Lisbon  about  1494.* 

Tlie  tree  yields  the  resin  after  incisions  are  made  in  its  stem ;  but  so 
r  as  we  know,  the  exudation  has  never  formed  a  regular  and  ordinary 
tide  of  commerce  with  Europe.  It  has  been  found  in  the  sepulchral 
lVcs  of  the  aboriginal  inhabitants. 

Tlic  name  Dragon's  Blood  has  also  been  applied  to  an  exudation 
>tained  from  the  West  Indian  Pterocarpua  Draco  L.,  and  to  that  of 
"oton  Draco  Schlecht ;  but  the  latter  according  to  Uenkel  is  of  the 
ture  of  kino,  and  neither  substance  is  met  with  in  European  commerce. 
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dix   Calami  aramatici,  Radix   Acori ;  Sweet  Flag  Boot;   F.  Aeore 
odorant  ou  vrai,  Roseau,  aromatiquc  ;  G.  Kalnius. 

Botanical  Origin — Acorns  Calamus  L.,  an  aromatic,  flag-like  plant, 
ivin^  on  the  margins  of  streams,  swamps  and  lakes,  from  the  coasts 
he  Black  Sea,  through  Southern  Siberia,  Central  Asia  and  India,  as 
IS  Amurlaiid,  Northern  China  and  Japan  ;  indigenous  also  to  North 
erica.  It  is  now  established  as  a  wild  plant  in  the  greater  part  of 
3pe,  reaching  as  far  north  as  Scotland,  Scandinavia  and  Northern 
sia ;  and  is  cultivated  to  a  small  extent  in  Burma  and  CeyloiL 

IiHtolo^cal  olHonrations  on  thestracton*  *  It  was  destroyed  in  1867  by  a  hurricano. 

stein,  arroiiifNinied  by  cxreUent  figarea,  '  Rammio,  JUucoIta  ddlr  S'avojatioHi  ct 

V  found  in  a  memoir  by  Kanwenhoff  Fiagfi,  Venet.  L  l»7. 

rtffjc  tU  tU  kennis  ran  Ihoemna  Draco  ^  Kunstmann,  AhhmuiUuujtn  der  Bairri* 

5.   tabb.  6)  in  the  Verhand  d,   Kwa,  9cken   Akademie   dtr    WuteHtcha/Un,   rii. 

r.  }Vet€n»eh,,  a/d.  Naiuurk.  z.  1863.  (1855)  342.  et  seq. 
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Eegarding  the  introduction  of  Acorns  Calamus  into  Western  Eanpe, 
Clusius^  relates  that  he  first  received  a  living  plant  in  1574,  scat  Ekb 
the  lake  ApoUonia  near  Bmsaa  in  Asia  Minor.  Camerariiis,*  writing  io 
1588,  speaks  of  it  as  introduced  some  yearspreviously,  and  then  plcntifiil 
in  Germany,  which  seems  to  bIiow  a  rapid  propagation.  Gerarde  st  tht 
close  of  the  centurj',  looked  upon  Acoras  as  an  Eastern  plant,  vrhicli  bf 
says,  is  grown  in  many  English  gardeos,  and  might  hence  be  fitly  cilU 
the  "  Bweet  Garde^i  Flag."  Berlu  *  in  1724,  observes  of  the  root'  ihil— 
''  it  is  brought  in  quantities  from  Qtrmany : "  hence  we  may  infer 
that  it  was  not  then  collected  in  England,  as  wu  know  it  was  it  i 
later  period.* 

History — Sweet  Flag  root  has  been  from  tlie  earlie.'st  tiiott  t 
iavourite  medicine  of  the  natives  of  India,  in  which  country  it  is  told  ia 
every  bazaar.  Ainslie '  asserts  that  it  is  reckoned  so  valuable  io  iim 
bowel  complaints  of  children,  that  there  is  a  penalty  incurred  liyuy 
dmggist  who  will  not  open  his  door  in  the  middle  of  the  night  to  idii, 
if  demanded ! 

The  descriptions  of  Acoron,  a  plant  of  Colcliis,  Galatia,  Ponbttod 
Crete,  given  by  Dioscorides  and  PUny,  certainly  refer  to  thi^dnig  Vt 
think  fJiat  the KaXa/xos  apa/iaTixoi  of  Dioscorides, which  he  stat«*U ^w 
in  India,  is  the  same,  though  Koyle  regards  it  as  an  A7\dropafM.  Tk 
KaXa/ioi  of  Theophiastus,  and  the  Uaiamus  of  the  English  Bihle'st 
considered  by  some  authors  to  refer  to  the  Sweet  Flag. 

Celsus  in  the  first  century,  mentioned  Calamus  Alexandrinta.liit 
drug  being  probably  then  brought  from  India  by  way  of  the  Bed  Sm. 
We  know  by  the  testimony  of  Amatus  Lusitanus'  that  in  the  1^ 
centui^',  it  used  to  be  so  imported  into  Venice.  Eheede  ^  Biorc«K 
described  and  figured  Acorus  Calamus  as  an  Indian  plant  undo  tt" 
name  Vacha,  which  it  still  bears  on  the  Malabar  C'oast. 

Murray'  states  expressly  that  in  hie  time  (1790),  Asiatic  c»I»M 
was  still  met  with  in  the  pharmacies  of  Continental  Europe,  bat  tbt  il 
had  mostly  been  replaced  by  the  home-grown  drug.  At  the  pn»* 
timcj  the  Calamiis  aromaticus  of  commerce  is  European ;  in  all  esswaa! 
characters  it  agrees  with  that  of  India,  a  package  of  which  is  no*  id 
then  offered  in  the  London  drug  sales. 

Collection^ — The  London  market  is  supplied  from  Germany,  wbitt 
the  drug  is  brought  we  believe,  from  Southern  Russia.  It  is  no  Io(? 
collected  in  England, — at  least  in  quantity,  though  it  used  to  be  gali"* 
some  years  ago  in  Norfolk. 

Description  —  Tlie  rootstock  of  sweet  flag  occurs  in  s(mi^ 
tortuous,  Bubcylindrical  or  flattened  pieces,  a  few  inches  long,  and  (• 
J  to  1  inch  in  greatest  diameter.     Each  piece  is  obscurely  mnriri* 


'    BariannH    Siirpiui/t   Ei^orin,   Antv. 
1578.  620. 

*  Borim  tiudicut  tt  pkUaaphitMt,  Fmncof., 
1588.  5. 

»  Tnamnyof I>nig;  wL  !.  llSi,  116. 

*  Sw  •!«)  TiiniDn  iii  Jour*,  of  Botany,  ii. 
{1871}  IM. 


»  Mat.  Mfd.  of  EindwvUaa.,  Mninfc  "'' 

'  Eiod.  isx.  38.  ;  C«.L  ir  U;  ** 
IZTU.  19, — See  liao  rmlf  UO.  bsIaM' 

'  /n  iWCBT.  dt  Mat.  Mai.  SmMT0* 
Argent.  166*.  83.  . 

'  Horfiu  Malabur.  xi.  00*2><*^  *** 
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surface  with  the  scars,  often  hairy,  of  leaves,  and  on  the  under 
gzag  line  of  little,  elevated,  dot-like  rings, — the  scars  of  roots, 
(tock  is  usually  rough  and  shrunken,  varpng  in  colour  from 
vu  to  orange-brown,  breaking  easily  with  a  short  corky  fracture, 
biting  a  pale  brown  spongy  interior.  The  odour  is  aromatic 
able ;  the  taste,  bitterish  and  pungent 

resh  rootstock  is  brownish-red  or  greenish,  white  or  reddish 
nd  of  a  spongy  texture.    Its  transverse  section  is  tolerably 

a  fine  line  (medullary  sheath)  separates  the  outer  tissue  from 
?r  central  part,  the  diameter  of  which  is  twice  or  three  times 
I  of  the  former. 

38copic  Structure — The  outermost  layer  is  made  up  of 
epiblema-cells  or  of  a  brown  corky  tissue,  the  latter  occurring 
arts  free  from  leaf-scars.  The  prevailing  tissue,  both  of  the 
I  the  central  part,  consists  of  uniform  nearly  globular  cells, 
by  numerous  vascular  bundles,  especially  at  the  boundary  line 
y  sheath).  Besides  them,  the  rootstock  like  that  of  many 
er  plants,  exhibits  a  large  number  of  intercellular  holes.  These- 
or  more  correctly  water-holes,  are  somewhat  longitudinally 
so  as  to  fonn  a  kind  of  net-work  ^  imparting  a  spongy  con- 

0  the  fresh  rootstock.    At  certain  places,  where  the  series  of 

1  one  another,  especially  in  the  outer  part,  there  are  single  cells, 
1  essential  oil,''  which  may  be  made  very  conspicuous  by  adding 
IS  dilute  i)otash  or  perchloride  of  iron.  The  other  cells  are 
th  small  starch  granules ;  a  little  mucilage  and  tannic  matter 
th  in  the  exterior  coat. 

lical  Composition — The  dried  rhizome  yielded  us  IS  per 
yellowish  neutral  essential  oil  of  agreeable  odour,  which  in  a 
f  50  nmi,  long,  deviates  the  ray  of  polarized  light  IS'S"*  to  the 
ccording  to  Kurbatow  (1873)  this  oil  contains  a  hydrocarbon, 
)iling  at  151»°C.,  and  forming  a  crystalline  compoxmd  with  HCl, 
her  hydrocarbon  boiling  at  265-258°  C,  affording  no  crystal- 
drochloric  compound.  The  crude  oil  acquires  a  dark  brownish 
I  addition  of  perchloride  of  iron,  but  is  not  at  all  soluble  in 
ted  potash  solution  ;  it  mixes  with  spirit  of  wine,  and  with  4 
nnes  of  bisulphide  of  carbon,  yet  not  so  as  to  form  with  the 
ear  solutioiL 

•itter  principle,  Acarin,  was  isolated  by  Faust  in  1867,  as  a 
brownish  glucoside,  containing  nitrogen,  soluble  both  in  ether 
X)hol,  but  neither  in  benzol  nor  in  water.  In  order  to  obtain 
tance,  we  precipitated  the  decoction  of  1 0  ib.  of  the  drug  by 
tannic  acid,  and  followed  the  method  commonly  practised  in 
iration  of  bitter  principles.  By  finally  exhausting  the  residue 
iroform,  we  succeeded  in  obtaining  a  very  bitter,  perfectly 
e  body,  but  in  so  minute  a  quantity,  that  we  were  unable  to 
«e  its  nature. 

miliibrm  or  tteUata  amiiKeiiieiit  nMmm."— i>e    VcgHabilihu^t  Jeneii't   fd. 

I  obMnrvd  bj  Albertns  Magniui  1867.  876. 

•1280>,    who    nyii  : — (Ctlamas  '  Hence  the  practice  of /^^Wtn^  th^  rhixofnt* 

— naicitur  in  India  et  Ethiopift  whichpreyails  in  some  parts  of  the  OontineBt 

ft  habot  iaterins  ex  parte  con-  ought  to  be  abandoned. 

m  ■ttbtfktti,  9imU  Ulm  mtnt  am- 
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Uses — Sweet  Flag  is  an  aromatic  stimulant  and  tonic,  now  rarely 
used  in  regular  medicine.  It  is  sold  by  the  herbalists  for  flavouring 
beer,  and  for  masticating  to  clear  the  voice.  It  is  said  to  be  also  used  Ijr 
snuff  manufacturers. 

Adulteration — The  rhizome  of  the  Yellow  Flag,  Iris  Pseudacorw  L, 
is  occasionally  mixed  with  that  of  the  Sweet  Flag,  from  which  it  may  be 
distinguished  by  its  want  of  aroma,  astringent  taste,  dark  colour,  and 
dissimilar  structure. 


LILIACE^. 

ALOE. 

Aloes;  F.  Alois  ou  Sue  d! Alois;  G.  Aloe. 

Botanical  Origin — Several  species  of  Aloe^  furnish  a  bitter  jnioc 
which  when  inspissated,  forms  this  drug.  These  plants  are  for  th«nMk 
part  natives  of  arid,  surmy  places  in  Southern  and  Eastern  Aiaa, 
whence  a  few  species  have  been  introduced  into  Northern  Africa,  Spin, 
and  the  East  and  West  Indies. 

The  aloes  are  succulent  plants  of  liliaceous  habit,  with  persistent  ieis 
leaves,  usually  prickly  at  the  margin,  and  erect  spikes  of  yellow  or  m 
flowers.  Many  are  stemless ;  others  produce  stems  some  feet  in  la^ 
which  are  woody  and  branching.  In  the  remote  districts  of  Xamn* 
Land  and  Damara  Land  in  Western  South  Africa,  and  in  the  TnnsW 
Territory  and  Northern  Natal  to  the  eastward,  aloes  have  been  discofwd 
which  attain  30  to  60  feet  in  height,  with  stems  as  much  as  30  feetia 
circumference.^  The  following  species  may  be  named  with  more  or  te 
of  certainty  as  yielding  the  drug  : — 

Aloe  Socotrina  Lam.  {A,  vera  Miller),  native  of  the  southern  shoKSf'f 
the  Red  Sea  and  Indian  Ocean,  Socotra,  and  Zanzibar  (?).  It  is  the 
source  of  the  Socotriiie  and  Moka  Aloes.  A.  oficinalis  Forsk.  and  M 
'nihescens  DC.  are  considered  to  be  varieties  of  this  plant.  A.  Ah^s^^^'^ 
Lam.  may  probably  contribute  to  the  aloes  shipped  from  the  Red  Sea. 

A.  mdgaris  Lam.  {A.  pcrfoliata,  var.  tt.  vera  Linn.,  A.  Bo.rbdftiii 
Mill.),  a  plant  of  India  and  of  Eastern  and  Northern  Africa,  now  \^ 
also  on  the  shores  of  Southern  Spain,  Sicily,  Greece,  and  the  CanAiis; 
introduced  into  the  West  Indies,  or  as  some  think,  possibly  a  true  nanri 
It  affords  Barbados  and  Curai^ao  Aloes,  A.  indica  Koyle,^  a  plant  of  tls 
North-west  Provinces  of  India,  common  in  Indian  gardens,  appar?  to  be 
a  slight  variety  of  A.  vulgaris  Lam.  A,  litoralis  Konig,  said  to  gro^- 
abundance  at  Cape  Comorin,  is  unknown  to  us.     Dr.  Bidie  suggest.*  thi: 


^  Appareutly  derived  from  the  Syriac 
Alwai.  It  is  im[)ortant  to  bear  in  mind 
that  the  word  Alof:s  or  Li(j)i  Aloi's^  in  Latin 
Lvpiuvi  aloes,  is  used  in  the  Bible  and  in 
many  ancient  \\Titings,  to  designate  a  sub- 
stance totally  distinct  from  the  modern 
Aloes,  namely  the  resinous  woo<l  o{  Aquilaria 
Agallocha  Koxb.,  a  drug  which  was  once 
generally  valued  for  use  as  incense,  but  now 
esteemed  onlv  in  the  East 


Various  species  of  A'Jovk,  espt'-ii^y'* 
Americana  L.,  are  i>opularly  iMllrJ-i^ 
All  of  them  are  jdants  of  Mexi:-',  •-;" 
the  true  aloes  are  natives  of  thi  -M  tc^ 
Botinically  the  genus  Ayacc  'ii.•^r^  ^ 
Aloe,  in  that  the  former  has  the  ■  ^i.- '*• 
fcrior,  while  in  the  latter  it  i>  >•;*»"•'   . 

-  Dyer  in  Oardciurs  Chr^yttu't.  JuT- 
1874,  with  figures. 

^  Dr.  Bidie  of  Madras  has  kiDolj**^" 
a  living  specimen  of  this  plant 
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s  a  form  of  the  preceding,  stunted  by  a  poor  saline  soil  and  exposure 
the  st*a  brt»eze.  Both  A,  indica  and  A,  litoralis  are  named  in  the 
armtiro^xria  of  India, 

Aht^  ferox  L.,  and  hybrids  obtained  by  crossing  it  with  A.  Africana 
11.  and  A,  spicata  Thunb.,  A.  perfoli4ita  Linn,  {quoad  Koxb.)  and 
limjua-formiH  are  reputed  to  yield  the  best  Cape  Aloes. 

A,  Africana  MilL  and  its  varieties,  and  A,  plicatilis  Mill,  afford 
extract  which  Pappc  *  says,  is  thought  to  be  less  powerful. 

A.  arhoirscens  Mill.,  A.  Comyndini  Willd.  and  A,  purpnresecns  Haw. 
f  stated  to  produce  a  portion  of  the  Cape  Aloes  of  commerce.^ 

History — Aloes  was  known  to  the  Greeks  as  a  production  of  the 
and  of  Socotra  as  early  as  the  4th  centur}'  B.C.,  if  we  might  credit  a 
narkiible  legend  thus  given  in  the  writings  of  the  Arabian  geographer 
ri-si,"^     When  Alexander  had  conquered  the  king  of  the  Persians  and 

th*ets  had  vanquished  the  islands  of  India,  and  he  had  killed  Pour, 
ig  of  tlie  Indies,  his  master  Aristotle  recommended  him  to  seek  the 
iiid  that  i>roduces  Aloes,  So  when  he  had  finished  his  conquests  in 
lia,  ho  returned  by  way  of  the  Indian  Sea  into  that  of  Oman, 
iquered  the  isles  therein,  and  anived  at  last  at  Socotra,  of  which  he 
aired  the  fertility  and  the  climate.  And  from  the  advice  which 
stotle  gave  him,  he  determined  to  remove  the  original  inhabitants 
I  to  j»ut  Cf  reeks  in  their  place,  enjoining  the  latter  to  preserve  carefully 

plant  yielding  aloes,  on  account  of  its  utility,  and  because  that 
hout  it,  certain  sovereign  remedies  could  not  be  compounded.  He 
ught  also  that  the  trade  in  and  use  of  this  noble  drug  would  be  a 
it  advantage  for  all  people.  So  he  took  away  the  original  people 
the  island  of  Socotra,  and   established  in  their  stead,  a  colony  of 

ians,  who  remained  under  his  protection  and  that  of  his  successors, 
acquired  great  riches,  until  the  period  when  the  religion  of  the 

isiah  appeared,  which  religion  they  embraced.     Then  they  became 

btians,  and  so  their  descendants  have  remained  up  to  the  present 

*  (circa  A.D.  1154). 

This  curious  account,  which  Yule  *  savs  is  doubtless  a  fable,  but 

nted  to  account  for  facts,   is  alluded  to  by  the  Mahommedan 

ellers  of  the  9th  century  *  and  in  the  10th  by  Masudi,**  who  says 
in  his  time  aloes  was  produced  only  in  the  island  of  Socotra,  where 

lanufacture  had  been  improved  by  Greeks,  sent  thither  by  Alexander 

lireat. 

Ihx^s  is  not  mentioned  by  Theophrastus,  but  appears  to  have  been 
known  t«)  Celsus,  Dioscorides,  Pliny  and  the  author  of  the  Periplus 
le  Erythrean  Sea,  as  well  as  to  the  later  Greek  and  the  Arabian 
icians.  From  the  notices  of  it  in  the  Anglo-Saxon  leech-books. 
I  reference  to  it  as  one  of  the  drugs  recommended  to  Alfred  the 


f.  41. 
tli<*  a)><)>v  rcrUion  of  the  mediciiuil 
i  of  y//'>,  we  Imve  made  fn»«'  umo  i»f 
IIoh'm  rt'C'iit  o)i«ervatioi»  on  the  name 
,  contained  in  the  IHcticniMtrc  tUs 
i  Metiicalf4t  iii.  300,  ulao  Journ.  dr 
.  V.  nS67)  406.  We  hare  ahio  had 
vantage  of  rouiniUing  W^.  W^ihnn 
rt,  £«}.,  F.R.S.,  wboae  loog  fiunili- 


arity  with  thesi>  plantji  in  cultivatiou  iin]art 
great  weight  to  )ii«  opinion. 

'  O^ograpkir  d^Edrijti^  traduitc  i»ar  1*.  A. 
JauWrt,  Pari*.  L  (183»;)  47. 

*  Marco  Polis  il  348. 

•  AneienjMM  Ilelatiom  «/'.«  /»i//<'<  et  dc  la 
Chine  dt  dfux  I'oycuf^urs  Mtthomf-tanji,  qui  y 
aUhrtnt  dans  U  n^uriim^  fifcl*-,  truduit*!*  de 
TArabe,  Paris,  1718.  113. 

'  Tome  iii.  86.— See  p.  541,  note  4.  . 


Oact  '\gf  flw  Trtrinwfc  of  Jerusalem,  vie  may  infer  that  its  use  waiigi 
nBknovB  ia  %itain  u  euly  as  the  10th  century.' 

At  this  penod  and  iiDl-  long  afterwards,  the  dmg  was  imnnted  igbi 
Bmope  hy  war  of  the  Bed  Sea  and  Alexandria.  After  the  disoorcnd 
•  xonfee  to  Indw  ^  tiie  Oape  of  Good  Hope,  the  old  Ui»  of  i  uiiiiim'ih 
piobably  U«n  to  ohsnge. 

Duomi  FyiM.  an  l^thecary  at  Oodiin,  in  a  letter  on  Eisbn 
dmgi*  addreved  to  Manuel,  king  of  Portugal,  in  1616,  reports  tifl 
aloeB  grows  in  the  idand  of  Qacotora,  Aden,  Cambajo,  Vtlcaa  4 
Azngon,  and  in  ottier  parts, — the  most  esteemed  being  that  of  («oMih 
and  next  it  tjiat  of  Spain  ;  while  the  drug  of  Aden  and  Canib^i  km 
lad  aa  to  Iw  vntUeas.  ' 

In  tbe  aa^pazt  of  the  17th  ceatuiy,  there  waa 
aloes  between  KiM^apd  and  Socotra  ;  and  in  tlw  leonda  elC'l 
lubdia  Comm^,  l£ece  an  many  notices  of  the  drag  baiae  1»Hil£|H 
"King  of  SoimnL"    Fie^uently  the   king's   whok  stock   ofiliiil 


1  purchased. 

WellBtead,  who  teveUed  io  Socotia  in  1833,«  says  that  in  tU  A  . 

tiw  lloK  was  £u  more  laigely  grown  there  than  at  present,  uid  iktik- 

vdb  wtdoh  enolosed  the  plantations  may  still  be  seen.     He  tdd^lU 

the  prodnoe  waa  a  monopoly  of  the  Sultan  of  the  isUad.   il  W 

Esent  day,  the  few  productions  of  Socotra  that  are  exported,  ue  cadi 
the  Aemi  ooaatinfE  Teasels,  coming  ammaUy  from  the  PersiuiGidrB 
uibai;  at  vhidi  paoe  they  are  transhipped  for  Indian  and  oUi«f«fe 
Dr.  Eiik,  who  has  naided  at  Zanzibar  from  1866  to  1873.  isfovB 
thJEit  aloes  from  Soootia  aixives  in  a  very  soft  state  packed  in  goittiiB 
From  these  it  is  transferred  to  wooden  boxes,  in  which  ii  r«io^ 
and  is  shipped  to  Europe  and  America.  To  avoid  loss,  tin;  .-kii^  ^ 
to  be  washed ;  and  the  alijt  tic  liquor  evaporated. 

Ligon,^  who  visited  thi.'  isliind  of  Barbados  in  1647-50.  tbu  ii»taj 
twenty  years  after  the  arnvnl  uf  the  first  settlers,  speakaof  tLealoJU 
it  were  indigenous,  mentioning  also  the  useful  plants  which  huf^ 
introduced.  At  that  periml,  tbe  settlers  knew  how  to  prepart  tlicj* 
for  medicinal  use,  but  had  not  begun  to  export  it  Baikulos  --doa* 
in  tbe  drug  warehouses  of  London  iu  1693." 

The  manufacture  of  aloes  iu  the  Cape  Colony  of  South  AfoA* 
observed  by  Thunberg  in  1773,  on  the  farm  of  a  boer  name<l  PMsfc 
Wett,  who  was  the  first  to  prepare  the  drug  iu  that  country.'  0^ 
Aloes  is  enumerated  in  the  stock  of  a  London  druggist  in  1780. iHt* 
being  set  down  as  £10  per  cwt.  (Is.  9Jrf.  per  lb.) 

A  new  and  distinct  sort  of  aloes,  manufactured  iu  tLt;  <"\'^* 
Natal,  appeared  in  fi[iglish  commerce  iu  1870.  It  will  U-  A--J^ 
further  on. 

Structure  of  the  Leaf— The  stout  fleshy  leaves  of  .in  kW^ 
a  strong  cuticle  and  thick-walled  epidermis.  Their  intcricir  snt*» 
is  formed  of  very  loose,  large-celled,  colourless,  mucilat^"*  1^ 

*  J«itr%.   Iff  Om  Brg.   Ottf^  *' 
(1886)  13»-SM.  .    I 

*  Hiiteryof  JHrtoAs^  UtmL  ta*  J 

*  ^itiB,  Pimrmao>laflm  {\m»)W^   ^' 
'  Tbunber^  TrmmU  i-  Smtft,  m^- 
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>}ring  ten  times  or  more  the  breadth  of  the  layer  of  Bmall-celled 
ich}7ne  containing  chlorophyll,  which  separates  the  pulp  from  the 
le. 

he  inner  cortical  layer  contains  at  its  junction  with  the  pulp, 
^rous  bundles  of  vessels,  which  on  transverse  section,  are  seen  to  be 
iged  at  equal  distances  around  the  pulp.  The  inner  part  of  each 
le  consists  of  delicate,  elongated  tissue,  and  several  rows  of  thin- 
id  cells  adjoining  a  remarkable  layer  of  smaller,  prismatic,  truncated 

They  are  laid  quite  8im])ly  one  upon  the  other  and  side  by  side* 
Jierefore  bear  no  resemblance  to  the  system  of  vessels  seen  in  milky 
K  These  cells  in  a  leaf  of  Aloe  Socotrtna,  examined  in  the  summer, 
Dund  to  he  filled  with  a  transparent,  yellow,  viscid  substance,  which 
allizcs  when  a  section  moistened  with  glycerin  is  left  for  a  few 

Trtcul  *  also  found  the  peculiar  cells  containing  the  bitter  juice 
lor  mitraformis,  grown  at  Paria  He  observed  that  the  transverse 
of  these  cells  sometimes  disappear,  and  then  considerable  ducts 
id  with  W\v  jH'Culiar  juice  are  formed.  In  southern  regions,  this 
iss  ^aobably  goes  on  to  a  large  extent,  thus  explaining  how  the  juice 
un«laiitly  obtained  without  pressure.  The  remaining  portion  of  the 
Nil  tissue  is  tilled  with  granules  of  chlorophyll,  and  exhibits  between 
('lis.  ^aoups  of  needles  of  calcium  oxalate.  Similar  crystals  are  also 
i  sj^aringly  in  the  pulp. 

he  transparent  pulp-tissue  is  filled  ^vith  a  viscid,  colourless, 
less  mucilage,  which  after  dilution  with  water  is  precipitated  by 
■al  acetate  of  lead,  but  is  not  coagulated  by  boiling  even  after 
lation  with  nitric  acid.^  In  an  alkaline  solution  of  cupric  tartrate, 
•asions  slight  reduction  on  heating.  It  does  not  become  coloured 
:posure  to  the  air.  The  bundles  of  cells  surrounding  the  vessels, 
.in  on  the  other  hand  (abundantly  in  A,  Socotrtna  and  A,  8})icata^ 
o  in  A.  vultfariR  and  A,  arborescens)  a  colourless  juice,  which  when 
led  to  the  air,  especially  in  contact  with  iron,  quickly  assumes  a 
violet  colour.  That  the  bundles  of  vessels  are  the  seat  of  this 
Qogen,  is  easily  seen  when  a  thin  section  of  a  fresh  alo^-leaf  is 
Jy  exposed  to  the  vapour  of  ammonia. 

he  amount  of  bitter  principles  in  the  leaf  probably  variea  with  the 
f  the  latter  and  with  the  season  of  the  year.  Uaaxman  mentions 
in  Cura9ao,  the  maximum  is  found  when  the  leaves  are  changing 
green  to  brown. 

ultivation  and  Manufacture — In  Barbados,**  where  Aloe  vulgaris 
stematically  cultivated  for  the  production  of  the  drug,  the  plants 
et  G  inches  apart,  in  rows  which  are  1  to  1|  foot  asunder,  the 
id  having  been  carefully  prepared  and  manured.  They  are  kept 
from  grass  and  weeds,  but  yams  or  pulse  are  frequently  grown 
jeu  them.  The  plants  are  always  dwarf,  never  in  the  least  degree 
38cent ;  almost  all  of  those  above  a  year  old,  bear  flowers,  wliich 
bright  yellow,  have  a  beautiful  effect.     The  leaves  are  1  to  2  feet 

R.  iUs  SeUncci  AVi/..  Bot.,  x\v.  ^1872)  •  For  tho  ptfticuUn  we  here  give  respect- 

ing BarlMulos  aloes,    we   have  roniUlly  to 
is  central  pulpy  tissiie  is  ^ttt  tatU^      thank  Sir  K.  Bowcher  Clarke.  Chief  Jiuitice 
1  ijt  lu'tualiy  uwhI  as  food  in  times  of      of  Barbados,  and  also  Major-General  Munro 
in  some  parts  of  India. — Stewart,      now  (1874)  stationed  at  Barbados  in  command 
PlanU,  isfo.  282.  ©f  troops. 


tney  regard  as  exnaustea.  iiie  leaves  are  neitner  nil  used  iioi 
is  any  use  afterwards  made  of  them  except  for  manure. 

When  the  vessels  receiving  the  juice  become  filled,  tl 
removed  to  a  cask  and  reserved  for  evaporation.  This  may 
once,  or  it  maybe  delayed  for  weeks  or  even  months,  the  juic 
not  fermenting  or  spoiling.  The  evaporation  is  generally  con 
copper  vessel ;  at  the  bottom  of  this  is  a  large  ladle,  into 
impurities  sink,  and  are  from  time  to  time  removed  as  the  1 
on.  As  soon  as  the  inspissation  has  reached  the  proper  p 
is  determined  solely  by  the  experienced  eye  of  tlie  woi 
thickened  juice  is  poured  into  large  gourds  or  into  boxes,  a 
to  harden. 

The  drug  is  not  always  readily  saleable  in  the  island,  but 
bought  up  by  speculators  who  keep  it  till  there  is  a  deman 
England.  The  cultivators  are  small  proprietors,  but  little  ct 
mind  or  means,  of  making  experiments  to  improve  the  man 
the  drug.  It  is  said  however,  that  occasionally  a  little  ale 
superior  kind  is  made  for  some  special  purpose  by  exposing  1 
a  shallow  vessel  to  solar  heat  tiU  completely  dry.  But  sue] 
stated  to  cost  too  much  time  and  trouble  to  be  profits 
manufacture  of  aloes  in  the  Dutch  West  Indian  island  of 
conducted  in  the  same  manner.^ 

The  manufacture  of  aloes  in  the  Cape  Colony  has  been  thi 
to  us  in  a  letter  ^  from  Mr.  Peter  MacOwan  of  Gill  CoUegt 
East : — ^The  operator  scratches  a  shallow  dish-shaped  hollow 
ground,  spreads  therein  a  goatskin,  and  then  proceeds  to  arra 
the  margin,  a  radial  series  of  aloe  leaves,  the  cut  ends 
inwards.  Upon  this,  a  second  series  is  piled,  and  then  a  t 
being  taken  that  the  ends  of  each  series  overhang  sufficient 
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Qes8.  Fresh  juice  is  added  to  that  which  has  nearly  acquired 
thed  consistence ;  the  fire  is  slackened  or  urged  just  as  it  happens, 
boiling  is  often  interrupted  for  many  hours,  if  neglect  be  more 
Rnt  tlian  attention.  In  fact,  the  process  is  thoroughly  barbarous, 
(h1  witliout  industry  or  reflection  ;  it  is  mostly  carried  on  by 
Is  and  Hottentots,  but  not  by  Kaffirs.  "  The  only  aloe*  I  have 
ed,"  says  Mr.  MacOwan,  "  is  the  very  large  one  with  di-  or 
)mous  inflorescence, — A,  ferox,  I  believe."  Backhouse*  also 
Al(^'  ferarV*  as  the  species  he  saw  used  near  Port  Elizabeth 

• 

II  another  correspondent,  we  learn  that  the  making  of  aloes  in  the 
ulony  is  not  carried  on  by  preference,  but  is  resorted  to  when 
f)tital)le  work  is  scarce.  The  drug  is  sold  by  the  farmers  to  the 
its  of  tlie  towns  on  the  coast,  some  of  whom  have  exerted  them- 
)  obtain  a  better  commodity,  and  have  even  imported  living  aloe- 
-oni  Rirbados. 

jin^'  is  known  of  the  manufacture  of  tlio  so-called  Socotrine 
r  I'Vf'n  with  certainty  in  what  precise  localities  it  is  carried  on. 

icral  Description — The  diflerences  in  the  several  kinds  of 
c'ial  aloes  ai'e  due  to  various  causes,  such  as  the  species  of  Aloe 
h1  and  the  method  of  extracting  the  juice.  The  drug  varies  ex- 
y :  some  is  perfectly  transparent  and  amorphous,  with  a  glassy 
ial  fracture ;  some  is  opaque  and  dark  with  a  dull  waxy  fracture, 
le  and  pallid ;  or  it  may  be  of  a  light  orange-brown  and  highly 
lie.  It  varies  in  consistence  in  every  degree,  from  dr}'  and 
L>  pasty,  and  even  entirely  fluid  and  syrup-like, 
e  iUvei*se  conditions  are  partially  explained  by  an  examination 
.ery  fluid  aloes  that  has  been  imported  of  recent  years  from 
If  some  of  this  aloes  is  allowed  to  repose,  it  gradually  sepa- 
to  two  portions, — the  upper  a  transparent,  black  liquid, — the 
n  orange-brown  crystalline  sediment.  If  the  whole  be  allowed 
►rate  spontaneously,  we  get  aloes  of  two  sorts  in  the  same  mass ; 
from  the  upper  portion  being  dark,  transparent  and  amorphous, 
r  rather  opaque  and  highly  crystalline.  Should  the  two  layers 
mixed,  an  intermediate  form  of  the  drug  results. 
Ilcpatir  Aloin  of  the  old  ^Titers  -  was  doubtless  this  rather 
form  of  Socotrine  Aloes ;  but  the  term  has  come  to  be  used  some- 
iguely  for  any  sort  of  liver-coloured  aloes,  and  appears  to  us 
ly  to  be  retained.  Much  of  the  opaque,  so-called  Hepatic  Aloes, 
:  however  owe  its  opacity  to  crystals,  but  to  a  feculent  matter 
ire  of  wliich  is  doubtful. 

odour  of  aloes  is  a  character  which  is  much  depended  on  by 
for  distinguishing  the  different  varieties,  but  it  can  only  be 
ted  by  experience,  and  certainly  cannot  be  described.'* 

fo  Mtiurifius  and  South  Africa^  >  Thus  the  nale,  liver-coloured  aloes  of 

,  nl.Hi>  121.  Natal  U  ioTariably  associated  with  thf  trans- 

ic«  r  Floridud  iu  the  10th  centur}',  i»arent  Capo   Aloes,   simfdy   from   the  fact 

K  -- .  that   the  two  drags  have  u  similar  smell. 

,  M-  i.  H  piniMiT.  .^iw  nxxhxyxM  ^.^uo  ^g"?.  /^e  aloes  of  Cuni^ao  is  at  once  r^- 

I  iiriwir .  uiu  frjnKitui.  hirf  n^itiu  cognizad  by  Its  oiiour,  which  an  exj»enenccd 

iitaKtuui  haU't  in  inrtiitiiiiiin«  tirr*,  dniggist  prunounct's  to  bo  unite  different 

to  .i'»*  frmcta  cvlvrc  viUctur. '  f^^^  ^;^^  ^f  ^^  ^^^  produced  in  Barb«io8. 
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Varieties — The  principal  varieties  of  aloes  found  in  Engli 
merce  are  the  following : — 

1.  Socotrine  Aloes — also  called  Bombay,  East  T/idian,  or . 
Aloes,  and  when  opaque  and  liver-coloured,  Hepatic  Aloes.  I 
ported  in  kegs  and  tin-lined  boxes  from  Bombay,  whither  it  1 
carried  by  the  Arab  traders  from  the  African  coast,  the  Red  & 
or  by  way  of  Zanzibar,  from  Socotra.  AVhen  of  fine  quality,  it 
dark  reddish- brown,  of  a  peculiar,  rather  agreeable  odour,  compe 
myrrh  or  saffron.  In  thin  fragments,  it  is  seen  to  be  of  an  orange 
its  powder  is  of  a  tawny  reddish-brown.  When  moistened  wit 
of  wine,  and  examined  in  a  thin  stratum  under  the  microsco 
Socotrine  Aloes  is  seen  to  contain  an  abundance  of  crystals, 
ported,  it  is  usually  soft,  at  least  in  the  interior  of  the  mass, 
speedily  dries  and  hardens  by  keeping.^  It  is  occasionally  imp 
a  completely  fluid  state  {Liquid  Socotrine  Aloes,  Aloe  Juice),  ant 
unfrequently  somewhat  sour  and  deteriorated 

Some  fine  aloes  from  Zanzibar,  of  which  a  very  small  quant 
offered  for  sale  in  1867,  was  contained  in  a  skin,  and  composed 
layers,  the  one  amorphous,  the  other  a  granular  translucent  suhst 
light  colour,  which  when  softened  and  examined  with  a  lens,  \n 
to  be  a  mass  of  crystals.  A  very  bad,  dark,  foetid  sort  of  a 
brought  to  Aden  from  the  interior.  It  seems  to  be  the  Moka  A 
some  writers. 

The  quantity  of  aloes  imported  into  Bombay  in  the  year  13 
was  892  cwt.,  of  which  736  cwt.  are  reported  as  shipped  from  li 
Sea  ports  and  Aden.^ 

2.  Barhados  Aloes — Characteristic  samples  ."ihow  it  as  a  Li: 
substance  of  a  deep  chocolate-brown,  with  a  clean,  dull,  waxv  f:, 
In  small  fragments  it  is  seen  to  be  translucent  and  of  an  oran;^- 
hue.     When  l)reathed  upon,  it  exhales  an  odour  analogous  !<•  i  >:: 
distinguishable  from  that  of  Socotrine  aloes.     It  is  import ♦ti  i:: 
and  gourds.     The  gourds,  into  which  the  aloes  has  been  p'-u:-. 
melted  state  through  a  square  hole,  over  which  a  bit  of  calit" :- 
wards  nailed,  contain  from  10  to  40  tt).  or  more.     Of  late  year-,  Fv. 
aloes  having  a  smooth   and  glassy  fracture  has  been  import'. .: 
known  to  the  London  drug-brokers  as  '' Capry  Jjdrh'idos.''     r»y  k 
it  passes  into  the  usual  variety  having  a  dull  fracture. 

The  export  of  aloes  from  Barbados  in  1871,  as  shown  by  in 
Bool'  lor  that  colony,  was  1040  cwt.,  of  which  ',K")4  cwt.  were^hij; 
the  United  Kingdom. 

3.  Ctfrarao  Aloes — manufactured  in  the  Dutch  \Ve>t  Iiiii.n 
of  Curacao,  is  imported  into  this  country  by  way  of  Hollaiul.  I'l 
boxes  of  15  to  28  ttx  each.     In  appearance,  it  resembles  r)arKiI> 
but  has  a  distinctive  odour. 

4.  Cape  Aloes — The  special  features  of  iliis  -at  of  al-^-. 
brilhant  conchoidal  fracture  and  peculiar  odour.     Small  spli:.:-.: 

^  Tlic  uVL'ra<,'C    loss   as   ostiuialed  in  the  -  Shit' i,"  , it  ,>/  th,-  Tr-vj'  ii  v' .^ • 

drj-ing   ol"  50*0  lb.,  upon   sovfral    oconsions,        ///"  'Ic    I'nsiJ'itu'j    •;  B<>ud-ii  J.    • 
was  about  14  |>cr  cent. — Laboratory  stntis-        jit.  ii.  IP. 
ti<'3,  cumniunioatod  by   Messrs.    Allen  and 
Hanburj's,  London. 
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Fansniitted  light,  are  highly  transparent  and  of  an  amber  colour ;  the 
^(ler  is  of  a  pale  tawny  yellow.  When  the  drug  is  moistened  and 
mined  under  the  microscope,  no  crystals  can  be  detected,  even  after 
lapse  of  some  days.  Cape  aloes  has  the  odour  of  other  kinds  of 
»,  with  a  certain  sourish  smell  which  easily  distinguishes  i\.  Several 
lities  are  recognized,  chiefly  by  the  greater  or  lesser  brilliancy  of 
ture,  and  by  the  tint  of  the  powder. 

From  the  Bhu  Book  for  the  Colony  of  the  Cape  of  Good  Hope, 
lished  at  Cape  Town  in  1873,  it  appears  that  the  export  of  aloes  in 
2,  was  484,532  tb.  (4326  cwt.);  and  that  the  average  market  value 
in^  the  year  was  3Jrf.,  tlie  lowest  price,  IJrf.  being  at  Kiversdale  and 
isel  Bay,  and  the  highest,  \\d,  at  Swelleudam.  The  drug  is  shipped 
II  Capo  Town,  Mossel  Bay  and  Algoa  Bay. 

r».  Xafal  Aloes — Aloes  is  also  im{>orted  from  Natal,  and  since  1870 
considerable  qiiantity.  Most  of  it  is  of  an  hepatic  kind  and  com- 
ely unlike  the  ordinary  Cape  aloes,  inasmuch  as  it  is  of  a  greyish- 
*'n  and  very  oi)aque.  Moreover  it  contains  a  crystalline  principle 
ch  has  l>een  found  in  no  other  sort  of  aloes. 

The  drug  is  niiinufactured  in  the  upper  districts  of  Natal,  between 
i<'niiaritzburg  and  the  Quathlamba  mountains,  especially  in  the 
voti  and  Mooi  Kiver  Counties,  at  an  elevation  of  2000  to  4000  feet 
ve  the  sea.  The  plant  used  is  a  largo  aloe  which  has  not  yet  been 
mieally  identified.^  The  people  who  make  the  drug  are  British  and 
eh  settlers,  employing  Kaffir  labourer:?.  Tlie  process  is  not  very 
.»rent  fn>ni  that  followed  in  making  Cape  aloes,  but  is  conducted  with 
v^  intelligence.  The  leaves  are  cut  obliquely  into  slices,  and  allowed 
xml(»  their  juice  in  the  hot  sunshine.  The  juice  is  then  boiled  down 
T\M\  pots,  some  care  being  taken  to  prevent  burning,  by  stirring  the 
id  as  it  becomes  thick.  The  drug  while  still  hot,  is  poured  into 
den  cjises.  in  which  it  is  shipped  to  Europe."  The  exports  from  the 
uy  have  been  as  follows  : —  ^ 

1868        1869        1870        1871       1878 

n«»n<j       38  cwt.     tf46  cwt.     372  cwt.     501  cwt. 

Chemical  Composition — All  kinds  of  aloes  have  an  odour  of  the 

\  character  and  a  bitter  disagreeable  taste.     The  odour  which  is  often 

unpleasant,  esjHJciully  in  Socotrine  aloes,  is  due  to  a  volatile  oil, 

h  the  drug  contains  only  in  minute  proportion.    T.  and  II.  Smith  of 

bur«ih,  who  contributed  a  specimen  of  it  to  the  Vienna  Kxhibition 

7*>,  inform  us  that  they  obtained  it  by  subjcnrting  to  distillation  with 

•.  4uo  lb.  of  aloes,  which  quantity  they  estimate  to  have  yielded 

,  an  ounce.     The  oil  is  stated  in  a  letter  wo  have  received  from 

to  U:  a  mobile  pale  yellow  liquid,  of  sp.  gr.  0-8G3,  with  a  boiling 

of  '2M-271   C. 

ire  ahx's  dissolves  easily  in  spirit  of  wine  with  the  exception  of  a 
i^ccidi ;  it  is  insoluble  in  chlorofonn  and  bisulphide  of  carl)on,  ixs 
Id  in  the  so-calk»d  petroleum  ether,  the  most  volatile  i)ortion  of 

ivt  -iiidll  .-.jHci incus  of  it  niised  from  -  We  have  to  thank  .1.  W.  Ak«»nnan,  Ewj., 

nimnni'  .itr.l  l»y  a  mak»  r  «»f  the  <lruf(       of  IVtcnnaritzbuix.  r«»r  th»'  f««nj;niii^  infor- 

th<  i!^'t*nX  otlicc!)  of  a  Natal  merchant       mation  as  to  the  munutarturc  «it  thii*  drug. 

on.— D.  H.  '  Bluf  lU»As  jW  th.   r,^„nu  of  Safal  for 

1608,  1869,  IbTO,  1871.  1572. 
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American  petroleum.  The  sp.  gr.  of  fine  transparent  ftagmente 
dried  at  100°  C,  and  weighed  in  the  last-named  fiiiid  at  16 
found  by  one  of  ns  (F.)  to  be  1"364  ;  showing  that  aloes  is  m 
ponderons  than  most  of  the  resins,  whicli  seldom  have  a  high 
than  100  to  I'lO.  In  water,  aloes  dissolves  completely  on 
heated.  On  cooling,  the  ac^ueous  solution,  whether  conceal 
dilute,  becomes  turbid  by  the  separation  of  resinous  drops,  wh; 
into  a  brown  mass, — the  so-called  Resin  of  Aloes}  The  clear 
after  separation  of  this  sul)stance,  has  a  slightly  acid  reactic 
coloured  dark  brown  by  alkalis,  black  by  ferric  chloride,  and  i: 
tated  yeUowisb-greyby  neuti-allead  acetate.  Cold  wat«r  dLssoli 
half  its  weight  of  aloes,  forming  an  acid  liquid  which  exhibtb 
reactions.  The  solution  of  aloes  in  potish  or  ammonia  is  pre 
by  acids,  but  not  by  water. 

The  most  interesting  conatitueuts  of  aloes,  are  the  substanoe 
as  Alain.  This  name  was  originally  applied  to  an  aloin  wliii 
appears  to  be  found  exclusively  in  Barbados  aloes,  is  now  teni 
bal(nn,  in  onler  to  distinguish  it  from  allied  substoncea  occb 
Xatol  and  Socotrine  aloes. 

Earbalo'in  was  discovered  by  T.  and  H.  Smith  of  Edinbuij^  b 
and  was  shortly  afterwards  described  by  Stenhouse."  From  good  ( 
of  the  drug,  it  can  be  obtained  according  to  Tilden  *  as  a  ct] 
mass,  to  the  extent  of  20  to  25  per  cent.,  but  in  othere  it  appears  I 
partly  amorphous  or  in  a  chemically  altered  state,  Barbaloin  isi 
substance,  crystallizing  in  tufts  of  smnll  yellow  prisma,  whid 
doubly  refractive  by  polarized  light.  These  ciystals  ivprcseoli 
aloin,  and  part  with  one  t-nuivalent  of  iv;tter  f=  2-\V.\  ]i(-r  cenL}}i 
cation  in  vacuo,  or  by  the  prolonged  heat  of  a  water-bath.  Bu 
C*H"0"  +  H^O,  dissolves  sparingly  in  wat«r  or  spirit  of  nt 
very  freely  if  either  liquid  be  even  slightly  wanned ;  it  is  in 
in  ether. 

The  solutions  alter  quickly  if  made  a  little  alkaline,  but  if  i 
or  sightly  acid,  are  by  no  means  very  prone  to  decompositioi 
oxidation  with  nitric  acid,  barbaloin  yields,  as  Tilden  has  shown 
a  third  of  its  weight  of  chrysammic  acid,  besides  aloetic,  oxahc  aai 
acids.  It  easily  combines  with  bromine  to  form  a  neutral  snli 
crystallizing  in  yellow  needles,  named  Broviaioin,  C**H*Bi'0 
clJoro -derivative,  Chloralcfin,  crystallizing  in  prisms,  and  h*™ 
formula,  C^H^oCPO'*  +  6H*0,  has  likewise  been  obtained.' 

la  examining  Natal  aloes  in  1871,  we  observed  it  to  codI 
crystalline  body,  much  less  soluble  than  the  ordinary  aloin  of  Bu 
aloes.  Further  examination  proved  its  distinctness  from  this  latie 
we  have  accordingly  named  it  Nataloin. 

Nataloin  exists  naturally  in  Natal  aloes,  from  which  it  can  tc 
prepared  in  the  crude  state,  if  the  drug  is  triturated  with  u 

>  The  tvenge  yield  of  aqneous  extract  '  Matt  besatiful  sMcintiu  lian  b 

made  by  the  phftrmacopceia  process   from  sonted  to  each  of  us  by  these  geotl" 

comiuerci&l  Socatrine aloea  contaimug aboDt  '  Phil.  Mag.  xzivii.  (ISil)  IJI- 

14  per  cent,  of  water,  was  found  from  the  *  Pkarm.  Jmirn.  April  M,  li"! 

record  of  five  eipeiimatitH,  in  which  179  lb.  See  also  Nor.  G,  1870.  37S. 

were  Died,  to  be  627  per  cent.     BaTbiulaa  >  Tilden  in  Jmim.  qf  CMem.  Sici 

aloea,  which  it  alwayi  much  drier,  kffoided  204. 
on  an  avenge  80  per  cent. 
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ht  of  spirit  of  wine  at  a  temperature  not  exceeding  48""  C.  This 
dissolve  the  amorphous  portion,  from  which  the  crystals  should  be 
rated  by  a  filter,  and  washed  with  a  small  quantity  of  cold  spirit. 
I  16  to  25  percent  of  crude  natalom  in  pale  yellow  crystals  maybe 
extracted.  When  purified  by  crystallization  from  methylic  alcohol 
>irit  of  wine,  it  forms  thin,  brittle,  rectangular  scales,  often  with  one 
ore  of  their  angles  truncated.  The  formula  assigned  to  natalom  by 
in,^  which  is  supported  by  the  composition  of  the  acetyl  derivative 
IS  succeeded  in  obtaining  is,  C^H**0". 

Lt  15'5°  C,  60  parts  of  spirit  of  wine,  35  of  methylic  alcohol,'  50 
cetic  ether,  1236  of  ether,  and  230  of  absolute  alcohol,  dissolve 
tctively  one  part  of  nataloin.  It  is  scarcely  more  soluble  in  warm 
in  cold  spirit  of  wine,  so  that  to  obtain  crystals  it  is  best  to  allow 
olution  to  evaporate  spontaneously.  Water,  hot  or  cold,  dissolves 
ry  sparingly.  Nataloin  gives  off  no  water  when  exposed  over  oil 
triol,  or  to  a  temperature  of  lOO"*  C.  By  the  action  of  nitric  acid, 
fonls  both  oxalic  and  picric  acids,  but  no  chrysammic  acid.  It 
urs  not  to  combine  with  chlorine  or  bromine,  and  we  have  failed  in 
uing  from  it  any  such  body  as  bromaloin. 

.i([uid  Socotrine  aloes  imported  into  London  about  1852,  was  noticed 
ereira  to  abound  in  minute  crystals,  which  he  termed  the  Al<yin  of 
rinr,  Aloes,  and  regarded  as  probably  identical  with  that  of  Barbados 
Crroves  (1856)  obtained  it  from  commercial  Socotrine  aloes, 
h  when  of  a  light  brownish  orange,  opaque  and  soft,  as  it  often  is 
I  freshly  imported,  is  easily  seen  to  be  extremely  crystalline.  Some 
Iry  aloes  from  Zanzibar  of  very  pale  hue,  in  our  possession,  is  in 
y  a  perfectly  crystalline  mass. 

listed,  who  at  the  request  of  one  of  us  had  undertaken  the  examina- 
[)i  some  samples  of  aloes,  was  the  first  to  assert  that  the  crystalline 
3r  of  Socotrine  or  Zanzibar  aloes  is  a  peculiar  substance,  according 
er  with  barbaloin  nor  with  nataloin.  Tliis  observation  was  fully 
borated  by  our  own  experiments,'  made  chiefly  on  the  Zanzibar 
just  described,  and  we  shall  call  the  substance  thus  discovered 
oin.^  In  this  drug,  the  crystals  are  prisms  of  comparatively  large 
such  as  we  have  never  obser\'cd  in  Natal  aloes.  They  cannot  be  so 
{  isolated  as  nataloin,  since  they  are  nearly  as  soluble  as  the 
phous  matter  surrounding  them.  Histed,  who  has  supplied  us  with 
iful  specimens,  recommends  treating  the  powdered  crude  drug  with 
Ac  alcolnjl,  sp.  gr.  0*960,  and  strongly  pressing  the  pasty  mass 
^cn  several  thicknesses  of  calico;  then  dissolving  the  yellow  cr)'stal- 
cakc  in  warm  weak  alcohol,  and  collecting  the  crystals  which  are 
jd  by  cooling  and  repose. 

^calom  forms  tufted  acicular  prisms,  which  by  solution  in  methylic 
ol,  may  be  got  2  to  3  millimetres  long.  It  is  much  more  soluble 
nataloin.  At  ordinary  temperatures,  oO  parts  of  spirit  of  wine,  0 
etic  ether,  3S0  of  ether,  *J0  of  water,  are  capable  (»f  dissolving 
:;tively  one  part  of  socaloin ;  while  in  methylic  alcohol,  it  is  most 
lantly  soluble.     Socal(»in  is  a  hydrate,  losing  when  dried  over  oil  of 

rmioif  Xncs,    May    17,   1872.    229;  '    Hiickiger,     Crystallitu    Principifs    in 

.  Jnitnt.  May  25,  1S72.  951.  Alof*,—nann.  Jvunu  Soyt.  2,  1»71.  195. 

10   b**at  cTvsUU  cau   be  got  by  thU  *  The  term  ZanriAar -4 A/in  first  employed, 

L  '  being  a  tomewhat  clumsy  phnue  aud  not 

particularly  correct. 
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vitriol  11  to  12  per  cent,  of  water,  but  slowly  regaining  it  if  after 
exposed  to  the  air.  Its  elementary  composition  according  to  the  an 
made  by  one  of  us  (F.)  is  C^H^O^'^  +  5H*0.  We  have  not  succ 
in  obtaining  any  well-defined  bromine  compound  of  socaloin. 

The  ttu'ee  aloms,  Barbaloiyi,  Nataloiriy  and  Socaloin,  are  < 
distinguished  by  the  following  beautiful  reaction  first  noticed  by  Hi 
— a  drop  of  nitric  acid  on  a  porcelain  slab  gives  with  a  few  partic 
barbaloin  or  nataloin,  a  vivid  crimson/  but  produces  little  effect 
socaloin.  To  distinguish  barbaloin  from  nataloin,  test  each  by  add 
minute  quantity  to  a  drop  or  two  of  oil  of  vitriol,  then  allowing 
vapour  from  a  rod  touched  with  nitric  acid  to  pass  over  the  sui 
Barbaloin  (and  socaloin)  will  undergo  no  change,  but  nataloin 
4wsume  a  fine  blue.^ 

The  latest  researches  on  aloin  are  those  of  E.  von  Sommaruija 
Egger  in  Prof.  Rochleder*s  laboratory  in  Vienna  (1874),  and  hare  I 
directed  in  particular  to  the  aloin  of  Socotrine  aloes.  The  mefi 
point  of  this  aloin  was  found  to  be  between  US'*  and  120''  C^tiii 
"barbaloin  being  much  higher.  Comparing  the  published  analyses  of 
two  other  kinds  of  aloin  with  those  obtained  by  themselves  for  socik 
the  authors  conclude  that  the  three  form  an  homologous  series,  aDd  t 
their  composition  may  probably  be  represented  thus : — 

Barbaloin  ...     C^"H*0' 

Nataloin  ...     C^^ITK)' 

Socaloin  ...     C^^ffW 

The   portion   of   aloes  insoluble  in  cold  water,  was  fonneriy  & 
tinguislied  as  Resin  of  Aloes,  from  the  solulile  portion  whicli  wi^  '•"* 
Bitter  of  aloes  or  Aloctin.     From  tlie  labours  of  Kosniann    1"^'"- 
portions    appear  to    have   nearly   the  same  com})ositi<>n.     Tl^' 
portion  treated  with  dilute  suli)huric  acid,  is  said  to  yield  .1/    ■ 
Aloiiretir  Aeids,   both  crystallizable,   besides  the   inditlerent  -i: 
Ahjn-ttln,  These  observations  have  not  to  our  knowledge  been  <:'^:: 

ll  has  been  shown  by  Tilden  and  IJammell '^  that  the  R'-  •  ■ 
(p.  <j24;  may  by  proloni^ed  treatment  with  boilini;  water  l-.*  -•; 
into  two  bodies,  which  they  distinguish  as  Soluble  Re^i,^  J.  ::■•  ^ 
solt'lle  Rrsid  B.  With  the  first,  it  is  possiMe  to  form  a  l.»roiiiina:'.:- -- 
pound,  which  though  non-crystalline  is  a}>])arently  of  detiiii:"  ■"•?' 
sition.  In  the  view  of  these  chemists  the  Jlesin  A.  is  a  kiii-l  ■  *  -  ' 
dride  of  harbaloiu,  standin;,^  in  the  same  relation  to  hartal  ::  '- 
ether  (l<jes  to  alcohol,  or  tannic  acid  to  gallic  acid,  thus  :— li'^  ■• 
2((j:54]i::.;(ju^  less  II^l )  ^  Aloe  Kesin  A.,'c^^ir'-'0^'.  The  i'<i:i  '  •> 
with  nitric  acid,  yields  alari^e  amount  of  chrysannnic  acid,  t'-.:.::.  r  ■■* 
picric  and  oxalic  acids,  and  carbonic  anhydride.  InsoJclk  //-  •'  ■  ■ 
found  to  have  nearly  the  same  composition  as  Resin  A. 

Aloes  trcatetl  with  various  rea-jrnts,  alfords  a  number  t»f  iri;i.«-i^^': 
products.  Thus,  according  to  Jiochleder  and  Czumpelick  IS'U  .  it  vJ- 
when  boiled  with  soda-lye,  colourless  crystals  an  inch  Ioult,  whirhaj^i 
to  consist  of  a  salt  oi  Pnrarnniririr  Aeid,  together  with  small  (jiul-" 
<)(  fragrant  essential  oils,  volatile  fatty  acids,  and  a  volatile  l>a>c. 

'   K.ij.i.lly  lading' in  the  (.usr  (•!"  l>arl';il.-ii;,  -  These  reactions  may  U-  .vii. '-'-■* 

bnt  ju'tniaiienl  ;vilh  nataloin  unle.>s  lieai  1  c       i  vcn  witli  tlie  cnuie  ilnilrs. 
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When  1  soiled  with  dilute  sulphuric  acid,  it  yields  paracumaric  acid, 

"oui  which  by  fusion  with  caustic  potash,  as  also  directly  from  aloes, 

riasiwetz  (ISGo)  obtained  Para-oxyhenzuic  Arid  (p.  365).      Weselsky 

1872-7'^)  has  shown  that  accompanying  the  last  two  products,  there  is 

IH't'uliiir  acid.  C'^H^^O*,  which  he  has  named  Aforcinic  Acid. 

By  distillation  with  quick-lime,  E.  Kobiquet  (1840)  obtained  Aloisal, 
yellowish  oil,  liquid  at  —  20' C,  which  Kembold  (18GG)  proved  to  be  a 
lixtuie  of  A'ffUnol,  C^ll^'^O,  with  acetone  and  hydrocarbons. 

Nitric  arid  forms  with  IWbados  aloes,  but  still  better  iis  Tilden  has 
u>wn,^  witli  Uirbaloin,  Aloefic  Acid,  C**II*(XO*'^)*0-,  Chrifmiamic  Acid, 
^IP;X()-)*(  )*,  and  finally  Picric  Acid,  together  with  OjxiIic  Acid.  The 
rst  two  of  tliese  acids  are  distinguished  by  the  splendid  tints  of  their 
ilts.  which  might  be  utilised  in  dyeing. 

(hlorinti  j»as.sed  into  an  ac^ueous  solution  of  aloes,  forms  a  variety  of 
ib^jtitulion-proilucts,  and  finally  Chhranil,  C*'C1*0^. 

When  somowhat  strongly  heated,  aloes  swells  up  considerably,  and 
fter  ygiiiliun,  leaves  a  light,  slow-burning  charcoal,  almost  free  fix)m 
lorganic  constituents.  Ordinary  Cape  aloes,  for  example,  dried  at 
i)u  ('.,  leaves  only  1  per  cent,  of  ash. 

Commerce — There  were  imi)orted  into  the  United  Kingdom  in  the 
•;ir  1S70.  020-4  cwt.  of  aloes.  Of  this  quantity,  South  Africa  shipped 
<  1 1  cwt. ;  and  Barbados  970  cwt  The  remainder  was  probably 
rnislicd  \}y  Eiistern  Africa. 

The  commercial  value  of  the  varieties  of  aloes  is  very  dififerent     At 

e-jent  (.June  1874)  Barbados  Alot^i  is  quoted  in  price-currents  at  £3  5«. 

£'J  lOs.  ]M»r  cwt. ;  Socotritu  at  £5  to  £V\;  while  Cape  Alot-.^i  is  offered 

£1  1<)<.  to  £2.  In  England,  the  first  two  alone  are  allowed  for 
iirmaceutical  pivpanitions.  Even  the  Vderinnry  Phnrmaco}Hcia'' 
inesoiily  Alot'  Harbad*  n^is.  Cape  ^Vloes  is  esteemed  on  the  Continent, 
il  chii'tlv  consumed  there. 

Use  —Aloes  is  a  valuable  ]>urgative  in  very  common  use ;  it  is 
iierally  iriveu  combined  with  other  drugs. 

Adulteration — The  physical  characters  of  aloes,  such  as  colour  of 
•  |M»W(l»M'.  otlour,  c«)nsistence  and  freedom  fi*om  obvious  impurity, 
iple<l  with  its  solubility  m  weak  alcoliul,  usually  suffice  for  determining 

goodne-<. 
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Vidij  Srllhr ;  S'jUill  ,*  F.  lUdln'  ou  s'^ufiiio.^  (/("  ScHir,  Ojuou  mariti  ; 

( r.  Mt'trztrichil, 

Botanical  Origin — Urfjinca  marifima  liaker^  [Sciila  maritima  L, 
nn*tt  Sri/hf  Steinlieil).  It  is  found  ^'enerally  in  the  regions  iMinlering 
Mediterranean,  iis  in  Southern  Fn\nc<»,  Italy,  Dalmatia,  Greece,  Asiii 
or,  Syria,  \orth  Africa  and  the  Mtuliternuiean  islands.  It  is  veiy 
n\nn  throuiihout  the  S<iuth  of  S[)ain,  when*  it  is  by  no  means  confined 
le  coa.^t ;  it  occurs  also  in  Portugal. 

'/..(/,/..  J"nm.  April  !'«»,  l.^TS.  >4!>.  trou:*.    Tin;  iwme  fr'n'tua  wus  ^ivt-n  in  alia- 

W  \i    V.  Tusoii,  Lon.lnn.  ls»;o.  aion  tn  tho  Alicfri.-iii  triU*  Bou  f't^jin,  near 

/</ni.  "/'  Linn.  .V"C.,  K^it.,  xiii.  (1572)      Bona,  wLeru  Steiuhcil  (l>34)  ixaiuiueU  this 
-Tip-  ;;i'mi.H   rr'jt,\>n  his  tlat,  disooul       {lUnt. 
while  in  ScUUi  \ito\KT  ihoy  arc  tri<{U«- 
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Two  varieties  of  squill,  termed  respectively  whitt  and  red,  are  disti 
guished  by  druggists.  In  the  first,  the  bulb-scales  are  colourless ;  in  t 
second  they  are  of  a  roseate  hue.  No  other  difference  in  the  plants  c 
be  pointed  out,  nor  have  the  two  varieties  distinct  areas  of  growth. 

History — Squill  is  one  of  the  most  ancient  of  medicines.  Epimenid 
a  Greek  who  lived  in  the  30th  Olympiad,  is  said  to  have  made  nuu 
use  of  it,  from  which  circumstance  it  came  to  be  called  Epim4m\dta} 
is  also  mentioned  by  Theophrastus,  and  was  probably  well  known  to  a 
the  ancient  Greek  physicians.  Pliny  was  not  only  acquainted  with  i 
but  had  noticed  its  two  varieties.  Dioscorides  describes  the  method  c 
making  vinegar  of  squills ;  and  a  similar  preparation,  as  well  as  com 
pounds  of  sqmll  with  honey,  were  administered  by  the  Arabian  physiciaffi 
and  still  remain  in  use. 

Description — The  bulb  of  squill  is  pear-shaped,  and  of  the  sue  of  j 
man's  fist  or  larger,  often  weighing  more  than  four  pounds.  It  his  the 
usual  structure  of  a  tunicated  bulb ;  its  outer  scales  are  reddish-hown, 
dry,  scarious,  and  marked  with  parallel  veins.  The  inner  are  fleskjiul 
juicy,  colourless  or  of  a  pale  rose  tint,  thick  towards  the  middle,  foy 
thin  and  delicate  at  the  edges,  smooth  and  shining  on  the  surface  Ih 
fresh  bulb  has  a  mucilaginous,  bitter,  acrid  taste,  but  not  much  odosr 

For  medicinal  use,  squill  is  mostly  imported  ready  dried    The  bob 
are  collected  in  the  month  of  August,  at  which  period  they  are  leata 
freed  from  their  dry  outer  scales,  cut  transversely  into  thin  slices,  iiJ 
dried  in  the  sun.     Thus  prepared,  the  drug  appears  in  the  form  of  lunuf. 
flattish  or  four-sided  curved  strips,  1  to  2  inches  long,  and  J  to  *  of  a 
inch  wide,  flexible,  translucent,  of  a  pale  dull  yellowish  colour,  crthea 
derived  from  the  red  variety,  of  a  decided  roseate  liue.    When  tlio:c^''^y 
dried,  they  become  brittle  and  pulverizable,  but  readily  absorb  w^*c:t«' 
the  extent  of  about  11  per  cent.     Powdered  squill  by  the  ab-^rjuoau 
water  from  the  air,  readily  cakes  together  into  a  hard  mass. 

Microscopic  Structure — The  officinal  portion  of  the  phutlti:^: 
simply  modified  leaves,  has  the  histological  characters  iropertosi:; 
of  those  organs.  The  tissue  is  made  up  of  polyhedral  cells,  cuV'jitif^ 
both  sides  of  the  scales  by  an  epidermis  provided  with  stomr.ta.  i'- 
traversed  by  numerous  vascular  bundles,  and  also  exhibits  snialkr  b--^- 
of  Liticiferous  vessels.  If  thin  slices  of  squill  be  moistened  wiiLw'^ 
alcohol,  most  of  the  parenchymatous  cells  are  seen  to  be  loailcd^i^ 
mucilage,  which  contracts  into  a  jelly  on  the  addition  of  alcohol.  Is-' 
interior  of  this  jelly,  crystalline  particles  are  met  with  cuiisii:iiir'* 
oxalate  of  calcium.  This  salt  is  largely  deposited  in  cells  t''"^^' 
either  bundles  of  needle-shaped  crystals,  or  large  solitary  >'|ii;iro  |'^>^^• 
frequently  a  millimetre  long.  In  either  case,  they  are  envcL'j'Ciily*- 
mucilaginous  matter  already  mentioned.  Oxalate  of  calcium  a?  < t.urr-^ 
in  other  plants  has  been  shown  in  many  instances  to  oriiiiiute  '.Q--' 
midst  of  mucilaginous  matter.  The  fact  is  remarkal)ly  evideut  iii  ^  -'^"■ 
especially  when  examined  in  polarized  light. 

On  shaking  thin  slices  of  the  bulb  with  water,  the  cri'stals  -r^'  *^ 
posited  in  sufficient  quantity  to  become  visible  to  the  naked  eye,  ti-«r^ 
their  w^eight  is  actually  very  small.  Direct  estimation  of  the  oxali^-"^. 
(by  titration  with  chamoeleon  solution)  gave  us  only  307  ptr  aii^ '^ 

1  \lii\\iiT,Bibliothcca  Botanica,  i.  12. 
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aO*,  3H*0  from  white  squill  dried  at  100*  C,  which  moreover  yielded 
'  2  to  5  per  cent,  of  ash.  It  is  these  extremely  sharp  brittle  crystals 
:h  occasion  the  itching  and  redness,  and  sometimes  even  vesication, 
^h  result  fmm  rubbing  a  slice  of  f^sh  squill  on  the  skin.  These 
ts  which  have  long  been  known,  were  attributed  to  a  volatile  acrid 
ciple,  until  their  true  cause  was  recognized  by  Schroff.^ 
fhc  mucilage  also  contains  albuminous  matters,  hence  the  orange 
Lir  it  assumes  on  addition  of  iodine.  The  vascular  bundles  are 
mpanied  by  some  rows  of  longitudinally  extended  cells,  containing  a 
[1  number  of  starch  granules.  In  the  red  squill,  the  colouring  matter 
aitained  in  many  of  the  parench3rmatou8  cells,  others  being  entirely 
»id  of  it.    It  tunis  blackish-green,  if  a  persalt  of  iron  be  added. 

Chemical  Composition — ^The  most  abundant  among  the  consti- 
ts  of  s(piill  is  Mucilagt,  which  may  be  precipitated  by  neutral  acetate 
Md.  Alcohol  added  to  an  aqueous  infusion  of  squill,  causes  the 
nition  of  the  mucilage  together  with  albuminoid  matter.  If  the 
lol  is  evaporated  and  a  solution  of  tannic  acid  is  added,  the  latter 
combine  with  the  hitter  j)rinciple  of  squill,  which  has  not  yet  been 
tod,  althou^di  several  chemists  have  devoted  to  it  their  investigations 
ai>})lied  to  it  the  names  of  ScUlUin  or  Skulcin.  We  have  obtained 
isidcrable  amount  of  an  uncrystallizable  levogyre  sugar,  by  exhausting 
[I  with  dilute  alcohol.^  Schroff,  to  whom  we  are  indebted  for  a 
able  monograph  on  Squill,'  infers  from  his  physiological  experi- 
ts,  tlui  presence  of  a  non- volatile  acrid  principle  (Skulein  ?),  together 
scillitin,  which  latter  he  sup{)0ses  to  be  a  glucoside. 

Commerce — Dried  squill,  usually  packed  in  casks,  is  imported  into 
and  from  Malta. 

J  se— Commonly  employed  as  a  diuretic  and  expectorant 

Substitutes — ^Tliere  are  several  plants  of  which  the  bulbs  are  used 
le  place  of  the  officinal  squill,  but  which,  owing  to  the  abundance 
low  price  of  the  latter,  never  appear  in  the  European  market 

l.  Uryinea  altissima  Baker  {Omithogcdum  altissimum  L),  a  South 
can  si>ecies,  very  closely  related  to  the  common  squill  and  having,  as 
ould  appear,  exactly  the  same  properties.* 

\.  V,  indira  Kth.  (Scilla  indica  Roxb.),  a  widely  dififused  plant, 
rring  in  Northern  India,  the  Coromandel  Coast,  Abyssinia,  l^ubia, 
Seneganibia.  It  is  known  by  the  same  Arabic  and  Persian  names 
L  maritima,  and  its  bulb  is  used  for  similar  purposes.  But  according 
loodeen  Sheriffs  it  is  a  poor  substitute  for  the  latter,  having  little  or 
ction  when  it  is  old  and  large. 

5.  Scilla  indica  Baker*  (non  Eoxb.),  {Ledchouria  hyacinthina  Roth), 
ve  of  India  and  Abyssinia,  has  a  bulb  which  is  often  confused  in  the 


Ve  L.1V0  foiin«i  that  th<'  ftlimy  juice  of 
«\v.H  of  ^t'fifHtnthus  umbcllatiai  Herit, 

I  i>  vfi  V  rich  iu  Niiioulur  cr}>tA]8,  aUo 
oii.H  wFivii  rtihlMtl  on  the  8kin  both 
If;  !%u*\  TviUwM  loMtiug  for  Heveral  hoiirt. 

II  (jr».*« If,  they  have  even  attempted  to 
fftctun*  alcuhul  hv  fenuentins  and  dia- 
;  sr{uill  bull*. — HeMrvich,  S'utzpjtau' 
Hechenlamhf  1802.  7. 


•  Reprinted  from  the  Zntschri/t  lUr  Gk- 
9elUekaft  tUr  Acrdt  zu  Wi^,  Ko.  42  (1864). 
Attracted  ahm  in  C'anstatt's  Jakrfshcricht 
1894.  19,  and  1865.  238. 

*  Pappe,  ¥lijrai  MoHcit  Capcnsis  /Vvt/ro- 
mus,  ed.  2,  1857.  41. 

•  Supplement  to  thr  PhantMCopcria  of 
/lU^UL  Madraa,  1869.  25U. 

*  oaimdera,  Rr/wjiuin  Botanicum^  uL 
(1870)  appendix,  p.  12. 


The  bulb  has  been  admitted  to  the  Pharmacopceia  of  India  (18 
on  the  recommendation  of  O'Shaughnessy,  who  considers  it 
emetic.    We  have  not  been  able  to  examine  a  specimen,  j 
learn  that  the  drug  has  been  the  subject  of  any  chemical  invej 
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RHIZOMA    VERATRI    ALBI. 

Radix  Veratri,  Radix  Hellebori  albi ;   White  Hellebore ;  F. 
d^ElWyore  hlanc  ;  G.  Weisse  Mestmirzel,  Germer, 

Botanical  Origin — Vcratrtcm  album  L. — This  plant  occu 
grassy  places  in  the  mountain  regions  of  Middle  and  Southei 
as  Auvergne,  the  Pyrenees,  Spain,  Switzerland  and  Austria 
grows  throughout  European  and  Asiatic  Eussia,  as  far  as  6V 
Amurland,  the  island  of  Saghalin,  Northern  China  and  Japan. 

History — The  confusion  that  existed  among  the  ancieni 
Melampodium,  Helleborus  and  Veratmm,  makes  the  identifical 
plant  under  notice  extremely  unsatisfactory.* 

It  was  perfectly  known  to  Gerarde  (circa  A.D.  1600) ;  and 
names  of  Elleborvs  (or  Helleborus)  aUms  and  Veratruniy  it  has  ! 
in  all  the  London  Pharmacopoeias.  In  the  British  Pharmacopc 
it  has  been  replaced  by  the  nearly  allied  American  species, 
viride  Ait. 

Description — White  Hellebore  has  a  cylindrical,  fleshy, 
rootstock,  2  to  3  inches  in  length,  and  |^  to  1  inch  in  diameter, 
long  stout  roots.     When  fresh  it  has  an  alliaceous  smelL    In 

fitftte  JW  it  npp.nrfi  in  pnmmprpp   it    is   pvlinHripul    nr  enVkpn-ninol 
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The  (lni<r  has  a  sweetish,  bitterish  acrid  taste,  leaving  on  the  tongue 
Hiisatioii  of  numbness  and  tingling.  In  the  state  of  powder,  it  occa- 
n*<  violent  sneezing. 

Microscopic  Structure — ^^Vhcn  cut  transversely,  the  rhizome  shows 
a  ilistancr  of  2—4  mm.  from  the  thin  dark  outer  bark,  a  fine  brown  zigzag 
V  (m«»«lullary  sheath)  surrounding  the  centnil  i)art,  which  exhibits  a 
h,  i\u\  well  drfined.  The  zone  iKjtween  the  outer  bark  and  the  me- 
llarv  sheath  is  pure  white,  with  the  exception  of  some  isolated  cells 
itainin^j  resin  or  colouring  matter,  and  those  places  where  the  rootlets 
vs  from  thr  interior.  The  latter  is  sprinkled  as  it  were,  with  short 
II  somewhat  lighter  bundles  of  vessels  which  run  out  irregularly  in  all 
actions.  The  jwirenchyme  of  the  entire  rhizome  is  filled  with  starchy 
1  contains  numerous  neeiUes  of  calcium  oxalate.  The  rootlets,  which 
'  collri  toi-s  usually  remove,  are  living  and  juicy  only  in  the  upper 
If  of  the  rhizome,  the  lower  half  of  which  is  rather  woody  and  porous. 

Chemical  Composition — In  1810,  Pelletier  and  Caventou  detected 
tlie  rhi/ome  of  Vernfrum.ti  substance  which  they  regarded  as  identical 
h  v«»ratrine,  the  existence  of  which  had  just  been  discovered  by  W. 
issner  in  cebadilla  seeils.  But  according  to  the  recent  olwervations  ol 
iL'endortf,*  the  veratrine  of  cebadilla  cannot  l)e  found  either  in  Vera- 
HI  nllnnn  or  V.  riridr. 

Simon  (1837)  found  in  the  root  a  second  alkaloid,  Jfm/i#',  (:«>H*«N«0*, 
1  to  Ik.»  distinguished  from  veratrine  by  the  sparing  solubility  of  its 
s,  es|>ecially  its  sulphate,  in  water.  C.  L  Mitchell  (1874)  has  ex- 
ted  jervine  from  l)otli  Verairum  album  and  V,  xnrUh,  He  obtained 
he  lirst  in.stance  the  sulphate  in  the  form  of  a  granular  i)0wder :  from 
he  srj»arated  the  alkaloid  as  a  light  white  sul)stance,  tasteless  and 
lorous.  of  feebly  alkaline  reaction,  capable  of  crystallizing  from  alcohol, 
most  characteristic  reaction  is  said  to  be  with  strong  sulphuric  acid, 
;h  c(»lours  it  first  yellow,  then  green. 

U\'ft/>*  n  (1872)  has  isolated  from  this  drug  Veratramarin,  an  amor- 

is,  deliciuescent,  bitter  principle.     It  occurs  in  minute  quantity  only, 

is  resolvable  into  sugar  and  other  products.     Veratramarin  dissolves 

rater  or  spirit  of  wine,  not  in  ether  or  in  chloroform.     Tlie  same 

rver  has  also  isolated  to  the  extent  of  \  per  mille,  Jervic  Acid  in 

crystals  of  considerable  size,  of  the  composition,  C^*ir^O^-  +  2  H*0. 

\cid  reijuires  100  part^  of  water  for  solution  at  the  ordinarv'  tem- 

ure,  and  a  little  less  of  boiling  alcohol     It  is  decidedly  acid,  and 

i  well-defined  cr)'stallizable  salts,  containing  4  equivalents  of  metaL 

y  exhausting  the  entire  rhizome  (i-oots  included)  with  ether  and 

Iruus  alcohol,  we  obtained  25*8  {K?r  C(»nt.  of  soft  resin,  which  deser\'es 

:*r  examination.     Pectic  matter  to  the  amount  of  10  per  cent,  was 

.'d  out  by  Wiegand  in  1841. 

ccortiing  to  Schroff(18G0)  the  active  ])rinciple  of  white  hellebon- 
s  in  the  cortical  part  of  the  rootlets,  the  woody  central  jK)rtiou 
inert.     lie  also  asserts  that  the  rhizome  acts  less  stnaigly  than 
otlets,  and  in  a  somewhat  different  mamier. 

>mmerce — The  drug  is  imported  from  Germany  in  bales.  The 
currents  distinguish  tiwisa  and  Amtrian,  and  generally  nam^  the 
rf  "  irithoul  Jihrr." 

»  B(Ur.  zur  tjrrichll.  Ckrmi^,  St.  Pcterib.,  1S72.  95. 
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Uses — ^Veratnim  is  an  emetic  and  drastic  purgative,  rarely  used 
internally.  It  is  occasionally  employed  in  the  form  of  ointment  in 
scabies.    Its  principal  consumption  is  in  veterinary  medicine. 

Substitutes — The  rhizome  of  the  Austrian  Veratrum  nigrum  L  is 
scdd  to  be  sometimes  collected  instead  of  White  Hellebore ;  it  is  of  mudi 
smaller  size,  and  according  to  SchroflF,  less  potent.  That  of  the  Mexican 
Hclonias  frigida  lindl.  ( Veratrum  frigidum  Schl.)  appears  to  exactly 
resemble  that  of  Veratrum  album. 


RHIZOMA    VERATRI    VIRIDIS. 

American  White  Hellebore^  Indian  Poke. 

Botanical  Origin —  Veratrum  viride  Aiton,  a  plant  in  every  lesfsd 
closely  resembling  V.  album,  of  which  it  is  one  of  the  numerous  baa. 
In  fact,  the  green-flowered  variety  of  the  latter  (  V.  Lobelianum  Benij, 
a  plant  not  uncommon  in  the  mountain  meadows  of  the  Alps,  comn  » 
near  to  the  American  V  viride  that  we  are  unable  to  point  out  any  im- 
portant character  by  which  the  two  can  be  separated.^  The  Amaica 
Veratrum  is  common  in  swamps  and  low  grounds  from  Canada  to 
Georgia. 

History — The  aborigines  of  North  America  were  acquainted  wi4 
the  active  properties  of  this  plant  before  their  intercourse  with  EuropeiM; 
using  it  according  to  Josselyn,^  who  visited  the  country  in  1638-1671,11 
a  vomit  in  a  sort  of  ordeal.  He  calls  it  White  Hellebore,  and  states  tW 
it  is  employed  by  the  colonists  as  a  purgative,  antiscorbutic  tad 
insecticide. 

Kalm  (1749)  states  *  that  the  early  settlers  used  a  decoction  of  the 
roots  to  render  their  seed-maize  poisonous  to  birds,  which  were  ma-i 
"  delirious  "  by  eating  the  grain,  but  not  killed ;  and  this  custom  ^^ 
still  practised  in  New  England  in  1835  (Osgood). 

The  effects  of  the  drug  have  been  repeatedly  tried  in  the  Vtl:A 
States  during  the  present  century;  and  about  18G2,  in  consequence-' 
the  strong  recommendations  of  Drs.  Osgood,  Norwood,  Cutter,  and  ot:ti«. 
it  began  to  be  prescribed  in  this  country. 

Description — In  form,  internal  structure,  odour  and  taste,  tie 
rhizonie  and  roots  accord  with  tliose  of  Veratrum  album;  yet  o^'in;:*'^ 
the  method  of  drying  and  preparing  for  the  market,  tlie  American  ven- 
tnim  is  immediately  distinguishable  from  the  White  Hellebore  of  Yx> 
pean  conunerce.     We  have  met  with  it  in  three  forms  : — 

1.  The   rhizome   with   roots  attached,   usually  cut   len<^th\vise  '^-^ 
quarters,  sometimes  transversely  also,  densely  beset  with  the  pale  Ir.^ 


^  The  name  Green  Hclhbore  is  sometimes 
applied  to  this  drug,  but  it  properly  belongs 
to  Jldlchoru^  viridis  L.,  which  is  medicinal 
in  some  parts  of  Europe. 

'  Sims  in  contrasting  l^cratrum  virUcwiiXx 
V,  album  observes  tliat  the  llowers  of  the 
former  are  "more  inclined  to  a  yellow  green," 
the  iMitals  broader  and  more  erect,  with  the 
margins,  especially  about  the  claw,  thick- 
ened and  covered  with  a  white  mealiness. 
Bot.  Muij.  xxvii.  (1808)  tab.  1096.— Kegel 


has  described  four  varieties  of  V'n^- 
album  L.,  as  occurring  in  tlie  rep^.acl'J* 
Lower  Ussuri  and  AmurLmd,  one  of  «U- 
var.  y.,  he  has  identified  with  the  Acrr.^ 
V.  viride.  —  Tcntixmcn  Flora-  I'siuru*^-'' 
IN'tersb.  1861.  153. 

^  Xcw  EnjjhuuVs  Rarities  «/^>>^^•^.  I^^ 
1672.  43;  also  Account  of  tir^'  /'•_*•?*'' 
y'W  Entjland,  Loud.,  1674,  6u.  76.  ' 

*  Travels  in  iWrM  America,  vol  n  *•'" 
01. 
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l\  towards  tbeir  extremities  are  clothed  with  slender  fibrous 

)me  and   roots  compressed  into  solid  rectangular  cakes,  an 
ckness. 

hizoine  per  se,  sliced  transversely  and  dried.    It  forms  whitish, 
)wni3h  discs,  ^  to  1  inch  or  more  in  diameter,  much  shrunken 
by  drying.     This  is  the  form  in  which  the  drug  is  required 
ited  States  Pharmacopceia. 

ical  Composition — No  chemical  difference  between  Veratrum 
v.  allmm  has  yet  been  ascertained.  The  presence  of  veratrine, 
by  previous  chemists,  was  asserted  by  Worthington  *  in  1839, 
uinlson  of  Philadelphia  in  1857,  and  S.  R.  Percy  in  1864 
d*  obtained  from  the  American  drug,  0  4  per  cent,  of  this 
vliicb  however,  in  consequence  of  some  observations  of  Dra- 
p.  r»31),  we  must  hold  to  be  doubtfully  identical  with  that  of 
As  stated  in  a  previous  page,  jervine  is  present  as  in  tlie 
llebore  of  Europe.  The  resin  may  be  prepared  by  exhausting 
i;;  alcohol  and  precipitating  with  boiling  acidulated  water, 
the  process  in  order  to  entirely  eliminate  the  alkaloids.  It  is 
rown  mass,  yielding  about  a  fourth  of  its  weight  to  ether. 
nl  obtained  it  to  the  extent  of  4^  per  cent.  By  exhausting 
uccessively  with  ether,  absolute  alcohol  and  spirit  of  wine,  we 
from  it  not  less  than  31  per  cent,  of  a  soft  resinoid  mass, 
on  pointed  out  the  presence  of  gallic  acid  and  of  sugar. 

^Veratrum  viride  has  of  late  been  much  recommended  as  a 
terial  and  nervous  sedative.  It  is  stated  to  lower  the  pulse, 
it  ion  and  heat  of  the  body,  not  to  be  narcotic,  and  rarely  to 
•urgin*: '?  but  to  what  principle  these  effects  are  due,  has  not 
scertained.  I'y  some  observers,  as  Bigelow,*  Fee,*  SchroflT,^  and 
it  is  alle«^ed  to  have  the  same  medicinal  powers  as  the  Euro- 
trum  aihinn, 

SEMEN    SABADILLiC. 

xhiidilUr  ;  Cchadilla.Ccvadilla ;  Y.ChadilU  ;  G,  Sahadilhamtn, 

Ldusesanun. 

lical  Origin — Asagraa  officinalis  Lindley  {Veratrum  officinale 
Sabftdilia  offfcinanim  Brandt,  Schcenocaulon  officinale  A.  Gray), 
ous  plant,  growing  in  Mexico,  in  grassy  places  on  the  eastern 
>  of  the  volcanic  range  of  the  Cofre  de  Perote,  and  Orizaba,  near 
luatuitco  and  Zacuapan.  down  to  the  sea-shore,  also  in  Guate- 
ebadilla  is  (or  was)  cultivated  near  Vera  Cruz,  Alvarado  and 
^lu  in  tilt*  (Julf  of  Mexico. 

ler  form  of  Asagraa,  first   noticed  by  Berg,®  but  of  late  more 
ly  by  Ernst  of  Caracas,  who  thinks  it  may  constitute  a  distinct 

ura.  of  Pharm.  iv.  (1S39)  89.  •  Mnlizinuiche  Jiikrhu*:h*'r,  xix.  (Vienna, 

"  .///I.  riuirm.  i4>wK.  1.S62.  220.  1S63)  129-14&. 

L/tunt,  .Fun.  4,  Aii^.   10,  1862;  ^  Bnchner'M  lirjifrtonmn  fur  Phnrmacie^ 

rr/i.  iv.  {X'^CS)  134.  xviii.  (1868)  60;    nUo  Wi^^^crj  and  llusc- 

<i/i   Mniioil   Jktunu,    ii.   (1819)  luann'i  «/aArr^riVA/,  1S6^.  505. 

*  Berg  n.    Schmidt,    Ofiz.    GttcikhM,   i. 

:HUL  Sat.  VUr.n.  i.  (1828)  819.  (1858)  Ub.  ix.  e. 
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species,  is  found  in  plenty  on  grassy  slopes,  3500  to  4000  feet 
the  sea-level,  in  the  neighbourhood  of  Caracas,  and  southward 
hilly  regions  bordering  the  valley  of  the  Tuy.^  It  differs  chi< 
having  broader  and  more  carinate  leaves.  Of  late  years  it  has  fur 
large  quantities  of  seed,  which,  freed  from  their  capsules,  havt 
shipped  from  La  Guaira  to  Hamburg.^ 

History — Cebadilla  was  first  described  in  1571  by  Monarde 
states  that  it  is  used  by  the  Indians  of  New  Spain  as  a  caust 
corrosive  application  to  wounds  ;  but  it  does  not  seem  to  have  been  b 
into  European  commerce,  for  neither  Parkinson  who  described  it  ii 
as  the  Indian  Causticke  Bark}/,  nor  Ray  (1693)  did  more  than  cop; 
Monardes. 

In  the  latter  half  of  the  last  century,  it  began  to  be  recomraen 
France  and  Germany  for  the  destruction  of  pediculi.  A  famous 
position  for  this  purpose  was  the  Poudrc  dcs  CapucinSy  consistin; 
mixture  of  stavesacre,  tobacco,  and  cebadilla,  which  was  apphed 
dry  or  made  into  an  ointment  with  lard.^  Cebadilla  was  also  admini 
combined  into  a  pill  with  gamboge  and  valerian,*  for  the  destructi 
intestinal  worms,  but  its  virulent  action  made  it  hazardous. 

Upon  the  introduction  of  veratrine  into  medicine  about  1824, 
dilla  attracted  some  notice,  and  was  occasionally  prescribed  in  the 
of  tincture  and  extract ;  but  it  subsequently  feU  into  disuse,  and  '^ 
only  employed  for  the  manufacture  of  veratrine. 

Description — Each  fruit  consists  of  three  oblong  pointed  foil 
about  ^  an  inch  in  length,  surrounded  below  by  the  remaius  oi 
6-partite  calyx,  and  attached  to  a  short  pedicel.  The  follicles  are  m 
at  the  base,  spread  somewhat  towards  tlie  apex,  and  open  by  tlivi:  \c 
suture.  They  are  of  a  light  brown  colour  and  papery  substan*  • 
usually  contains  two  pointed  narrow  black  seeds,  ^'u  of  an  iiiili  iii  l-. 
which  are  shining,  rugose,  and  angular  or  concave  by  mutual  i»:  « 
The  compact  testa  encloses  an  oily  albumen,  at  the  base  of  whirl  .. 
site  to  the  beaked  apex,  lies  the  small  enibiyo.  The  seed  i-  i:i'  i 
and  has  a  bitter  acrid  taste  ;  when  powdered,  it  produces  viuh  n:  ^n--. 

Microscopic  Structure — A  transverse  section  shows  tiio  1. 
concentrically  radiated  albumen,  closely  attached  to  the  testn.  T\x  i 
consists  of  an  outer  layer  of  cuboid  cells,  and  three  rows  of  smluI- :.' 
walled,  tangentially-extended  cells,  all  of  which  have  brown  w;iH> 
tissue  of  the  albumen  is  made  up  of  large  porous  cells,  containin:  •: 
of  oil,  gi-anules  of  albuminoid  matter,  and  mucilage.  Trac*.;?  "t  :a 
acid  occur  only  in  the  outer  layers  of  the  seed. 

Chemical  Composition — W.  Meissner  in  1818,  discovcrovl  ii. ' 
dilla  the  alkaloid  VcratrineJ'  \\\\\q\\  in  the  following  year  was  nior-  /. 

^  Ernst,   communication  to  the   l.inucan  1S60).       The    tignro   Lv    I»..«  •    r:".. 

Society  of  London,  15  Dec.  1870.  mtd.  tf's  Antilles,  iii.  \y27.  *.  Iv:  .•' 

'   Vcratrum  SiUmdilhi  Kctzius  is  stated  hy  the  plant  growing  at  St.  I)..Ti;i;  z  .  •• 

Lindley    {Flora    MciUca^    t».    ^^C))    to    be   a  t<.^  icxmMo  ]'>  ratrdn-  >'yf.,       l.  . 

native   of    Mexico  and    tlie   West    Indian  for«-  to  be  von-  dilFcrent  tior:.  A'  • 

Islands,  and  to   furnish   a  portion   of   the  •*  Murray,    Appanifit^    .\f.  ! 

cebadilla  seeds  of  commerce.     The  plantjis  (1790)  171  ;  Merat  antl  l>e  L':;v  . 

unkno^\-n  to  us:  we  have  searched  for  it  in  3/tV.  vi.  (1834)  862. 

vain  in  the  herbaria  of  Kew  and  the  British  •*  Peyrilhe,    Ci/urs  iVIJt^t,  .V"    ^ 

Museum.      It   is   not  mentioned    as   West  (1504)490. 

Indian  by  (Irisebach  (Ffor.   of  Brit.    JV.L  ^  So  called  from  SchU*cht»'niuJ 

Islands,     1804;     Cat.     Plant.     Cnhcnsium,  the  plant,  Vcratrum  ofi'.inah. 
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tifratod  by  Pelletierand  Caventou.  For  many  years  this  substance 
mown  only  as  an  amorphous  powder,  in  which  state  it  frequently 
ined  a  considerable  proportion  of  resin  ;  but  in  1855,  it  was  obtained 

MiTck  in  large  rhombic  prisms.  Cebadilla  yields  only  about  3  per 
of  vemtrine.  The  alkaloid  is  easily  soluble  in  spirit  of  wine,  ether 
il<»rf)fonu ;  these  solutions,  as  M'eli  as  the  watery  solutions  of  its 

are  devoid   of  rotatory  power.     Veratrine,   like  the   dnig   from 

I  it   is  deriveil,  occasions,   if  inhaled,  prolonged  sternutation.     It 

II  doubtful  whether  the  carpels  contain  the  alkaloid,  or  whether  it 
dini'd  to  the  seed. 

Iio  alkaloids  of  cebadilla  have  been  afresh  investigated  in  Dragen- 
s  laborator}'  by  Weigelin,^  who  has  found  that  veratrine  exists  under 
3onieri(^  mollifications,  the  one  soluNc  in  water,  the  other  insoluble, 
g  the  fonnula  C**-H**®X^(  )^^.  Although  he  succeeded  in  crystallizing 
Ikaldid,  he  could  obtain  the  sulphate  and  hydrochlorate  only  in  an 
[>hous  state. 

i)Utrl»e  (1834)  discovered  a  second  crystallizable  alkaloid  called 
UUiiu\  insoluble  in  ether,  but  according  to  Weigelin,  soluble  more  or 
reely  in  water,  benzol,  petroleum  ether,  amylic  alcohol,  or  chloro- 
From  the  benzol  solution,  it  may  be  obtained  in  long  colourless 
<s.  It  saturates  acids,  and  forms  with  sulphuric  or  hydrochloric 
amorphous  gummy  salts.  The  new  analyses  of  Weigelin  give  to 
illine  the  formula,  O*H^N-0".  Unlike  veratrine,  salmdilline  does 
rcasion  sneezing. 

'cigelin  in  the  course  of  his  researches,  detected  in  cebadilla  a  third 
•id,  which  he  has  nametl  Sahairine,  assigning,  to  it  the  formula 
*^N-(  )*'.  It  is  an  uncrystallizable  resin-like  mass,  soluble  in  ether, 
1,  i>etroleum  ether,  amylic  alcohol,  or  cldoroform,  and  sparingly  in 
It  neutralizes  acids,  forming  amorphous  salts.  The  veratrine 
ied  in  commerce,  is  stated  by  Weigelin  always  to  contain  more  or 
f  Habadilline  and  sabatrine. 

L-badilla  yielded  to  Pelletier  and  Caventou,  a  volatile  fatty  acid, 
Ullic  or  (Jevadic  Acid,  the  needle-shaped  crystals  of  which  fuse  at 
Lastly,  E.  Merck  (1839)  found  a  second  peculiar  acid  termed 
r/'-  Acid,  C***H*^0^  affording  quadrangular  prisms,  wliich  can  be 
nod  without  decomposition.  It  is  yielded  by  cebadilla  to  the  extent 
t  \  per  mille. 

ommerce — Accortling  to  Ernst,  the  quantity  of  cebadilla  (seeds 
.sliipped  from  La  Cruaira,  the  port  of  Caracas,  is  from  3000  to  3600 
als  annually.     No  other  sort  is  now  imported. 

scs — Cebadilla  is  at  present,  we  believe,  only  used  as  the  source  of 
•in*'.  In  Mexico,  the  Imlb  of  the  plant  is  employed  as  an  anthel- 
c,  under  the  name  of  Cebolleja,  but  it  is  said  to  be  very  dangerous 
action. 

f^r-nJiUii(f>n  Uffr  dir  Alhtloid.  drs      of  which   may   be   found   in  Wi^^gfrs  and 
'Uam'tis^  l)ury»ttt,  1»71— an  ahstract       Husenunn 'a  •/aAre^i^iVA^  for  1^71.  24-30. 
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CORMUS    COLCHICI. 


Tuber  vcl  Bu.Um&  rd  Radix  ColcMci ;  Mfodaw  Sajfron  Root ;  V.E 
Colchique;   G.  ZcitloaejihwUcn. 

Botanical  Origin — Cokhicum  autumnale  L. — TbU  plant  g 
meadows  and  pastures  over  tbe  greater  part  of  Middle  and  S 
Europe,  and  is  plentiful  in  many  localities  in  England  and  Iiebu 
the  Swiss  Alps,  it  ascends  to  an  elevation  of  5500  feet  tibt 
sea  level. 

History. — Dioscorides  drew  attention  to  the  poiaonous  pr 
of  KoXxiicbv,  which  he  stated  to  be  a  plant  growing  ic  M»« 
Colchis.' 

This  character  for  deleterious  qualities  aeenis  to  have  preven 
use  of  colchicum  both  in  classical  and  media;val  times.  Thus 
(1552)  warns  his  readers  against  its  use  in  gout,  for  which  it  b 
mended  in  the  writings  of  the  Arabians.  Jacques  Grevin,  a  vb 
of  Paris,  author  of  Deux  Livra  du  Yeniva.  dedicated  to  Queen  El 
of  England,  and  printed  at  Antwerp  in  1568,  observes — "  ee  poi 
ennemy  de  la  nature  do  rhonime  en  tout  et  par  tout," '  Podoei 
it  pemiciosuvi  Cotchicum;  and  Lyte  in  his  translation  of  tbii 
(1578)  says, — "  Medow  or  Wilde  SafiTron  is  corrupt  and  venemotu, 
fore  not  used  in  medicine."  Gerarde  declares  the  roots  of  "  Mtdt  St 
to  be  "  very  hurtfull  to  the  storaacke." 

Wedel  published  in  1718,  an  e&say  Dc  CoUJtico  vctuiui  d 
pharmaco,^  in  which,  to  show  the  great  diafavonr  in  which  this  p!i 
been  held,  he  remarks, — "  hactenus  . .  velat  infame  habitum  et  dim 
fait  colchicum,  indignum  habitum  inter  herbas  medicas  vel  officini 
He  farther  states,  that  in  the  17th  century,  the  corms  were  worn 
peasants  of  some  parts  of  Germany  aa  a  charm  against  the  plagoi 

In  the  face  of  these  severe  denunciations,  it  is  strange  to  fin 
in  the  LoDdon  Pharmacopceia  of  1618  (the  second  edition),  " 
Colekici"  as  well  as  Hermodactylua,  is  enumerated  among  the  i 
drugs  ;  and  again  in  the  editions  of  1627, 1632  and  1639.  It  is  oi 
in  that  of  1650,  and  does  not  reappear  in  subsequent  editions  until 
when  owing  to  the  investigations  of  Storck  (1763),  KratochwiII( 
De  Bei^e  (1765)  Ehrmann  (1772),  and  others,  the  possibility  of  en 
ing  it  usefully  in  medicine  had  been  made  evident 

Development  of  the  Corm* — At  the  period  of  flowering 
corm  la  surrounded  with  a  brown,  closed  double  membrane  ot 
which  is  prolonged  upwards  into  a  sheath  around  the  flowering-! 
at  the  base  of  the  corm  is  a  tuft  of  simple  roots.  On  removin 
membranes,  we  find  a  large,  ovoid,  fieshy  body  (Conn  No.  1),  nurf 

>  His  descriptioD  ij  exact,  except  th»t  be  *  The  Una  corm  is  applied  bi  I 

decltirea  the  conn  to  h>Te   a  twttt  taate,  writen  ta  the  short,   flrthy,  bolt^ 

vhich  Hems  not  true  for  CokhUam  autmn-  bue  of  an  tnoiul  stem,  either  liia> 

note,  bat  may  be  lo  for  aome  other  species.  Coldiiavnt,  or  terminal  ai  iu  Cna 

'  Anven,  4to.  p.  228.  manv  continental  botaniati,  the  n 

■  Jena,  ltd.  ColJiicum  is  regarded  either  a*  i  > 

tnber,  or  of  bnlb. 
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ex  by  a  depressed  scar,  the  point  of  attachment  of  the  flower-stem 
)  previous  year;  it  is  on  one  side  flattened,  and  traversed  by  a 
w  longitudinal  furrow,  from  the  upper  part  of  which  arises  a  much 
T  and  rudimentary  conn  (No.  2),  bearing  a  flower-stem.  After  the 
ction  of  Uie  flower  in  the  autumn,  Conn  No.  2  increases  in  size, 
ing  up  as  spring  advances,  its  fruit-stem  and  leaves,  and  acquires 
these  latter  have  come  to  maturity,  its  full  development.  Corm 
on  the  other  hand,  having  performed  its  functions,  shrivels  and 
ishes  in  size,  in  proportion  as  No.  2  advances  to  maturity,  and 
itcly  decays,  leaving  a  rounded  cicatrix,  showing  its  point  of 
ment  to  its  successor. 

>llection — In  England,  the  corms  are  usually  dug  up  and  brought 
rket  in  July,  at  the  period  between  the  decay  of  the  foliage  and 
oduciion  of  the  flower,  or  even  after  the  latter  has  appeared.  For 
preparations,  they  are  used  in  the  fresh  state.  If  to  be  dried,  it  is 
nary  to  slice  them  across  thinly  and  evenly  with  a  knife,  and  to 
le  slices  ([uickly  in  a  stove  with  a  gentle  heat ;  the  membranes  are 
anls  removed  by  sifting  or  winnowing. 

hroff  has  stated  as  the  result  of  his  experiments,^  that  the  corms 
is  the  greatest  medicinal  activity  when  collected  in  the  autumn 
I  or  after  inflorescence;  that  they  ought  to  be  dried  entire,  by 
ure  to  the  sun  and  air;  and  that  if  thus  preserved,  they  lose 
3f  their  strength,  even  if  kept  for  several  years. 

ascription — The  fresh  corm  is  conical  or  inversely  pear-shaped, 
2  inches  long  by  an  inch  or  more  wide,  rounded  on  one  side, 

1  on  the  other,  covered  by  a  bright  brown,  membranous  skin,  within 
is  a  second  of  paler  colour.  When  cut  transversely,  it  appears 
firm,  fleshy  and  homogeneous,  abounding  in  a  bitter,  starchy  juice, 

LgreeaUe  odour.  The  dried  slices  are  inodorous,  and  have  a  bitterish 
They  should  be  of  a  good  white,  clean,  crisp  and  brittle, — not 

y  or  stained. 

icroscopic  Structure — ^The  outer  membrane  is  formed  of  tan- 
illy-extended  cells,  with  thick  brownish  walls ;  the  main  body  of 
ini,  of  large  thin- walled,  more  or  less  regularly  globular  cells,  loaded 
starch,  and  interrupted  by  vascular  bundles  containing  spiral 
s.  The  original  form  of  the  starch  granules  is  globular  or  egg- 
J,  but  from  mutual  pressure  and  agglutination,  many  are  angular 
incated.  A  large  proportion  are  more  or  less  compound,  con- 
;  of  several  granules  united  into  one.  In  all,  the  hilum  is  very 
it,  a]>pcaring  in  some  as  a  mere  point,  but  in  most  as  a  line 

• 

lemical  Composition — The  corms  contain  Colchicin  (see  next 
'),  al  out  10  per  cent,  of  starch,  besides  sugar,  gum,  resin,  tannin, 
.t.  When  sliced  and  dried,  they  lose  about  70  per  cent,  of  water.- 
yinjjf,  the  (probably)  volatile  body  upon  which  the  odour  of  the 
:orni  depends,  is  lost. 

jes — Colchicum  is  much  prescribed  in  cases  of  gout,  rheumatism. 
^  and  cutaneous  maladies. 

Urn ichischf  Zfifschri/t /Or  jtraktiiche  •  Thii  is  the  avirage  ul>taine<l  during  ten 

fttr,  lb60,  NoH.  22-24  ;  also  Wigger%  Tetn  in  dning  16  c\\t.,  iu  the  laboratory  of 
rr,(ht  dcr  J  harm.  1856.  15.  Meant.  Alfen  and  lluuburys,  London. 


native  of  the  Levant.     But  one  can  hardly  suppose  this  pi 
source  of  the  hermodactyls  {Surinjdii)  of  the  Indian  bazaa 


stated  to  be  brought  from  Kashmir. 
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Colchicum  Seed  ;  F.  Sentence  dc  Colchique ;  G.  Zeitlos€\ 

Botanical  Origin — Colchicum  autumnale  L,  see  pag 
inflated  capsule,  which  grows  up  in  the  spring  after  the  disa 
the  flower  in  the  autumn,  is  three-celled,  dehiscent  towards 
its  ventral  sutures,  and  contains,  attached  to  the  inner  angle  c 
numerous  globular  seeds,  which  arrive  at  maturity  in  the 
the  summer. 

History — Colchicum  seeds  were  introduced  into  medica 
Dr.  W.  H.  Williams,  of  Ipswich,  about  1820,  on  the  ground  c 
more  certain  in  action  than  the  corm.*  They  were  admitted  t 
Pharmacopa^a  in  1824. 

Description — The  seeds  are  of  globose  form,  about  ^ 
in  diameter,  somewhat  pointed  by  a  strophiole,  which  whe 
very  evident.  They  are  rather  rough  and  dull ;  when  rece 
brown,  but  become  darker  by  drying,  and  at  the  same  time 
of  saccharine  matter.  They  are  inodorous  even  when  fresh 
bitter  acrid  taste ;  they  are  very  hard  and  difficult  to  powde 

Microscopic  Structure — The  reticulated,  brown  coat 
consists  of  a  few  rows  of  large,  thin-walled,  tangentially-ex 
considerably  smaller  towards  the  interior,  the  outermost  conU 
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nieJ  Colrhicin,  is  said  to  amount  to  only  about  005  per  cent ;  but  the 
.'uii.sts  \vho  have  made  it  the  subject  of  investigation  are  not  agreed  as 
its  i)i'0i>ertie8.  Thus  Oberlin  (1856)  showed  it  to  contain  nitrogen, 
t  without  i)oss(»ssiug  basic  properties.  By  treatment  with  acids,  the 
orjiiious  colcliicin  yields  a  crystallizable  body,  Colchicein.  Uiibler 
Ui4;  assigned  to  the  latter,  acid  qualities  and,  stranj^ely  enough,  the  same 
mula  he  j^jive  for  colchicin  itself,  namely,  C^"ir^NO^  Maisch  ^  as 
11  as  Diuhl  -  again  obtained  discrejKint  results,  and  it  seems  probable 
it  Colchicin  of  definite  comjwsition  has  not  yet  been  isolated. 
Tlie  >eeds  contain  traces  of  gallic  acid,  sugar  and  fatty  oil.  Of  the 
t,  we  obtained  GO  per  cent,  by  exhausting  the  dried  seed  with  ether, 
e  oil  concreted  at  -  8^  C. 

Uses — The  same  as  those  of  the  comu 
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RADIX    SARSAPARILLiC. 

lhvU,r  ^urza  id  Harsw ;  Sarsuparilla  ;  F.  Haciiu  de  Salseparcille ; 

G.  SarsaparUlumrzcL 

Botanical  Origin — Sarsaparilla  is  afforded  by  several  plants  of  the 
us  S,)ulaj\  indigenous  to  the  northern  half  of  South  America,  and  the 
»1«'  of  (.'entnil  America  as  far  as  the  southern  and  western  coast-lands 
I<xico. 

riitse  plants  are  woody  climbers,  often  ascending  lofty  trees  by  the 
UL'  tendrils  which  spring  from  the  petiole  of  the  leaf.     Tlieir  stems 
ii'Ually  angular,  armed  with  stout  prickles,  and  thrown  up  from  a 
•  wondy  rhizome.     The  medicinal  sj>ecies  inhabit  swampy  tropical 
it-,  which  are  extremely  deleterious  to  the  health  of  Europeans  and 
ttiily  l>e  «'Xplored  amid  great  difhcidties.     This  circumstance  taken 
•iin»'xion  with  the  facts  that  the  plants  are  ditecious,  that  their  scan- 
habit  often  renders  their  llowers  and  fioiits   (produced  at  different 
^n<    inaccessible,  and  that  their  leaves  var\'  exceedin»;lv  in  form,^ 
lins  why  we  arc  but  very  imperfectly  acquainted  with  the  Ix^tanical 
:ts  of  >arsaparilla. 

t  i>  not  too  much  to  a.ssert  that  the  stirsajwirilla  plant  of  no  district  in 
<  al  America  is  scientitically  well  known.  The  species  moreover,  to 
i  tilt.'  drug  is  assigned,  have  for  the  most  i>art  been  founded  upon 
••ter^  that  are  totally  insutlicient,  so  that  alter  an  attentive  study 
rl«arium  specimens,  we  are  obliged  to  regartl  as  still  doubtful  several 
•  ]>lant<  tli.it  have  lM'»n  named  by  previous  writers, 
aviiii:  made  these  j'reliminary  remarks,  we  will  enumerate  the 
>  U)  which  the  sarsaparilla  of  commerce  luis  been  ascribed. 
S/ni/fi.t  offtcinaii,^  ll.Ii.K. — This  plant  was  obtained  in  the  year 
i»y  Humboldt,  at  lia jonpie,  a  village  on  the  Magdalena  in  New 

'/.   .  ./"ion.  ix.  (18»37)  2iy.  oon>;iueis  of    Tropical    Aiiurini,    it    were 

.  J,n*ri':  I'hnrm,  J*-*».-.  1>67.  DtI3.  known  only  l»y  a  IVv  \v:\\\  MTaj»s  preserT^d 

•  •>iiini<<n    Siniltij-    ttj<i» ra    L.,    uf  in  herbaria,  it  would  av>uixMlly  have  been 

u  KuruiK>,  \A  a  plant  which  pD'i^fUts  let'tTn-d  to  licvcnil  H]Hcivs. 
Vt-r^ity  at   foliage,   that  if   like  its 
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Granada.  The  specimens,  comprising  only  a  few  imperfe< 
which  we  have  examined  in  the  National  Herbarium  of  Pari 
materials  upon  which  Kimth  founded  the  species.  Humboldt  ^  g 
quantities  of  the  root  are  shipped  by  way  of  Mompox  and  Car 
Jamaica  and  Cadiz. 

In  1853,  this  plant  was  again  gathered  at  Bajorque  by  th( 
Warszewicz,  who  sent  to  one  of  us  (H.)  leaves  and  stem 
panied  by  the  root,  which  latter  agrees  with  the  Jamaica  Sa 
of  commerce.  But  at  Bajorque,  the  root  is  no  longer  coll 
exportation. 

The  same  botanical  collector,  at  the  request  of  one  of  us,  ol 
the  year  1851,  on  the  volcano  and  Cordillera  of  Chiriqui  in  0 
fruits,  leaves,  stems,  and  roots,  of  the  plant  there  collected  by  th 
as  Sarsa  pelvda  or  Sarson.  These  specimens  agree,  so  far  as  co 
is  possible,  with  those  of  the  Bajorque  plant,  while  the  root  is 
guishable  from  the  Jamaica  sarsaparilla  of  the  shops.  Other  s 
of  the  same  plant,  gathered  by  the  same  collector  in  1853, ' 
warded  to  England  with  a  living  root,  which  latter  however  cou 
made  to  grow. 

Finally,  in  1869,  Mr.  R.  B.  White  obligingly  communicate 
leaves  and  roots  of  a  sarsapariUa  collected  at  Patia  in  New  < 
which  apparently  belongs  to  the  same  species. 

In  the  island  of  Jamaica,  there  has  been  cultivated  for  mai 
and  of  late  with  a  view  to  medicinal  use,  a  sarsaparilla  plao 
appears  to  be  Smilax  officinalis.  The  specimens  transmitted 
include  neither  flowers  nor  fruits  ;  but  the  leaves  and  square  ste^ 
exactly  with  those  of  the  plant  collected  at  Bajorque.  The  root 
light  cinnamon-brown,  and  far  more  amylaceous  than  the  ? 
Jamaica  Sarsaparilla  of  commerce  (see  p.  G45). 

2.  Smilax  medica  Schl.  et  Cham. — This  species;-  which  was  di? 
in  Mexico  by  Schiede  in  1820,  is  without  doubt  the  source  of  th 
parilla  shipped  from  Vera  Cruz.  According  to  our  observation; 
a  flexuose  (or  zigzag)  stem,  and  mucli  smaller  foliage  than  *S'  of 
the  leaves,  thougli  veiy  variable,  often  assume  an  auriculate  fori 
broad,  obtuse,  basal  lobes. 

It  grows  on  the  eastern  slopes  of  the  ]\Iexican  Andes,  and  is : 
species  of  that  region  of  which  the  roots  are  collected.     These. . 
to  Schiede,  are  dug  up  all  the  year  round,  dried  in  tlie  sun  ul 
into  bundles. 

Doubt  and  confusion  hang  over  the  other  species  of  *f/..<7 
hav'e  been  quoted  as  the  sources  of  sarsaparilla.     aS*  ^j/fhilitic-il 
with   flowers   in   a   raceme  of  umbels,  discovered   on  the  0.>- 


1  Kunth,  .S';/wo;w/.v  p/anf.  i.  (1822)  27S.— 
Smilax  oJJiciiuiUs  is  a  largo,  strong  climber, 
attaining  a  height  of  40  to  50  feet,  witli  a 
perfectly  square  stem  armed  with  prickles 
at  the  angles.  The  leaves  are  often  a  foot 
in  length,  of  variable  form,  being  triangular, 
ovatc-oblong,  or  oblong-lanocolate,  either 
gradually  narrowing  towards  the  apex  or 
rounded^md  apiculate,  and  at  the  base  either 
attenuated  into  the  petiole,  or  truncate,  or 
cordate.     They  are  usually  5-ncrvcd,  the  3 


inner  nrrv<s  boin^  proTijimr.:  i:: 
an  ellijitic  are;i.     Tl:-^  tlo'.v.  r-  ;k-  ■■ 
umbels.     A  tine  spO'  imrii  «'f  '• 
growing  (l.S74>  in  tin*  K-yaM-..'- 
but  has  not  tlowert'd. 

^  We  owe  tlu  in  to  the  kin'hc-- 
Kemble,  Es4j,,  who  pr.xunJ  '- 
specimens  of  the  root,  Irom  thet-  ' 
garden  at  C'astleton. 

^  Figured  in  Nees  von  EstcU'^k" 
McdicinakSy  suppl.  tab.  97. 
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rranado,  and  well  figured  by  Berg  and  Schmidt  from  an 
specimen,  appears  from  Poppig's  statements  to  yield  some  of 
irilla  shipped  at  Pard.  But  Kunth  states  that  Pdppig's  plant 
ear  ¥.^%  is  not  that  of  Humboldt  and  Bonpland.  Spruce,  who 
'.  st/phililiea  (herb.  No.  3779)  in  descending  the  Rio  Negro  in 
niornicd  us  that  the  Indians  in  various  places  in  the  Amazon 
lys  strenuously  asserted  it  to  be  a  species  worthless  for  "  Salsa" 
fraaa,  described  by  Poii-et  ^  in  1804,  and  figured  by  Martins  - 
y  imperfectly  known.  It  has  foliage  resembling  that  of 
A,  but,  judging  from  Spruce's  specimens  (No.  1871)  collected 
Negro,  a  multangular  stem.     It  is  probably  the  source  of  the 

'afo-ovafa  Rich,  is  a  doubtful  plant,  perhaps  identical  with 
fi'f/kicnia  Knth.,  a  Panama  species.     Poppig  alleges  that  its 
ed  with  that  of  the  plant  wliich  he  calls  S,  syphilitica, 
kamptnj  Ruiz,  a  Peruvian  species,  said  to  aflfoni  a  valuable  sort 
I  ilia,  is  i>ractically  unknown,  and  is  not  admitted  by  Kunth.^ 

•y — Monanles*  has  recorded  that  sarsaparilla  was  first  intro- 
evilk*  about  the  year  1545,  from  New  Spain ;  and  a  better 
on  afterwards  from  Honduras.  He  further  narrates  that  a 
r(»llent  quality  was  subsequently  imported  from  the  province 
hat  it  was  collected  in  the  neighbourhood  of  Guayaquil,  and 
irk  hue,  and  larger  and  thicker  than  that  of  Honduras. 
statements  are  confirmed  by  the  testimony  of  earlier  writers. 
►  Rodriguez  de  Castello  Branco,  commonly  known  as  Amatus 
a  Portuguese  physician  of  Jewish  origin,  who  practised  chiefly 
las  left  a  work  (155G)  recording  his  medical  experiences  and 
ceases  of  successful  treatment.^  One  of  the  latter  concerns  a 
lering  from  acute  rheumatism,  for  whom  he  finally  prescribed 
l'(.  This  drug,  he  explains,  has  of  late  years  been  brought 
<wly  found  country  of  Peru,  that  it  is  in  long  whip-like  roots, 
uni  the  stock  of  a  sort  of  bramble  resembling  a  vine,  that  the 
rail  it  Znrza  parrilla,  and  that  it  is  an  excellent  medicine. 
the  same  period,  sarsaparilla  was  described  by  Auger  Ferrier,^' 
n  of  Toulouse,  who  states  that  in  the  treatment  of  syphilis, 
(alls  Liif^  HUpnnica,  it  is  believed  to  be  better  than  either 
or  Lvjmnn  sanctum.  Girolamo  Cardano  of  Milan,  in  a  little 
I  Ik  rail  ice  Cina  et  Sa7'2a  Par  ilia  judiciu7n,  expresses  similar 
Turner  in  the  third  part  of  his  Herhdl,  printed  in  15(i8, 
^alsaperilla^  to  which  he  says  new  writers  ascribe  the  same 
to  ;^Miaiacuni. 
Ac  (  ieza  de  L<*on,  in  his  Chronicle  of  Peru,"  which  contains  the 

AVf '■»/'•/"/'♦'"'/'""'//" '<'''7«'*,  Hot.,  qt'fttuor,  Busiloip,  1556.  SG;'. 

•  /V    Pudendtujni    liif    His}>ti,iit'a^     iihri 

/*.  i.  (1H42  71)  tub.  1.  'hto,  tir»t  publUhed  atToulou>c  in  l.i;»3,  ami 

i.)t  Im' sii|i|><>si'il  that  ^r// specios  many  tinii's  n*priutcil.     Wo  Iwivc  ron><ultcil 

r»'    «aiial»lf   of   fiirni^hinf*    th««  the  Antweq>  edition  of  ir»64.   witli   which 

an*  many.  cv«  n  South  Amc-  i'artlano'g  work  is  printed.     Thr  latter  i?* 

likr  th'-  S.  asjH-ra  of  Kuropo,  wid  to  have  first  ap]H«an'il  in  ir».'J9. 

irii  pMits,  which  would  m-ver  '  FarU  prime m  tlf  la  (^firo,ii,',t  tUl  Pf^a, 

final  snr^iaparilla.  Sovilla,   1553.    folio  Ixix.-   a  translation  fur 

ami  bb  of  thr  wi>rk  quotod  at  tho  Hakluyt  Soi'iety  in  lSt>4,  hy  Markhani. 

'».  who  obflorves  that  Cieza  ih-  Leon  nt-ver  him- 

uiii      mcdiciiKiUum     cent  urine  self  Tisited  Guaya/iuil. 
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observations  made  by  him  in  South  America  between  1532  a 
gives  a  particular  account  of  the  sarsaparilla  wliich  grows  in  the 
of  Guayaquil  and  the  adjacent  island  of  Puna,  and  recomnj 
sudorific  treatment  of  syphilis,  exactly  as  pursued  at  the  pres 
•Gerarde,^  who  wrote  about  the  close  of  the  century,  states 
«arsaparilla  of  Peru  is  imported  into  England  in  abundance. 

Collection  of  the  root — Mr.  Eichard  Spruce,  the  enterprisir 
cal  explorer  of  the  Amazon  valley,  has  communicated  to  us  tl 
ing  particulars  on  this  subject,  which  we  give  in  his  own  graphic ' 

"  When  I  was  at  Santai'em  on  the  Amazon  in  1849-50,  whc 

derable  quantities  of  sarsaparilla  are  brought  in  from  the  upper  i 

rthe  river  Tapaj6z,  and  again  when  on  the  Upper  Rio  Negro  and 

An  1851—53,  I  often  interrogated  the  traders  about  their  criteri 

-good  kinds  of  sarsaparilla.     Some  of  them  had  bought  their 

Indiaos  of  the  forest,  and  had  themselves  no  certain  test  of  its 

ness  or  of  its  excellence,  beyond  the  size  of  the  roots,  the  thickest 

•the  best  price  at  Para.     Those  who  had  gathered  sarsaparilla  f( 

selves,  were  guided  by  the  following  characters  ; — 1.  Many  stem 

iroot     2.  Prickles  closely  set     3.  Leaves  thin. — The  first  chara< 

v(t®  them)  alone  essential,  for  in  the  species  of  Synilax  that  have 

istems,  or  not  more  than  two  or  three,  the  roots  are  so  few  as  n 

worth  grubbing  up ;  whereas  the  multicaul  species  have  numerc 

roots, — three  at  least  to  each  stem, — extending  liorizontally  on  i 

**  In  1851,  when  I  was  at  the  falls  of  the  Rio  Negro,  which  are 
by  the  equator,  nine  men  started  from  the  village  of  St.  Gabriel  t< 
Salsa,  as  they  called  it,  at  the  head  of  the  river  Cauaburis.  Diui 
■absence  I  made  the  acquaintance  of  an  old  Indian,  who  toM  : 
four  years  ago  he  had  brought  stools  of  Salsa  from  the  Caiiabun> . 
.planted  them  in  a  tabocdly — a  clump  of  bamboos,  indicating  rh-. 
-  an  ancient  Indian  village, — on  the  other  side  of  the  falls.  \vL: 
invited  me  to  go  and  witness  the  gathering  of  his  first  crop  uf  ro 
the  23rd  March,  I  visited  tlie  tabocdl,  ami  found  some  halt-d-»Z': 
of  a  Smilax  with  very  prickly  stems,  but  no  llowers  or  Iriii:. 
reiiuest  the  Indian  operated  on  the  finest  plant  lirst.  It  had  nv 
from  the  crown,  and  numerous  roots  about  9  feet  long,  raillciti: 
zontally  on  all  sides.  The  thin  covering  of  earth  was  first  sciai' 
from  the  roots  by  hand,  aided  by  a  pointed  stick  ;  and  had  ilk*  - 
the  only  plant  occupying  the  ground,  the  task  would  have  been  ^  ^»^• 
the  roots  of  the  salsa  were  often  dillicult  to  trace  among  tliosc  "i  ■ 
and  other  plants,  which  had  to  be  cut  through  with  a  knife  wlnLtV 
came  in  the  way.  The  roots  being  at  length  all  laid  bare— (in  i^> 
was  the  work  of  half  a  day,  but  with  large  plants  it  sometiuu-tak' 
whole  day  or  even  more) — they  were  cut  off  near  the  crown,  <\  K* 
ones  being  allowed  to  remain,  to  aid  the  plant  in  renewing  its  l:i"'.^  •• 
stems  also  were  shortened  down  to  near  the  ground,  and  a  liuic  f- 
dead  leaves  heaped  over  the  crown,  which  would  suun  shout  uut  ::•  -^ 

''  The  yield  of  this  plant,  of  four  years'  growth,  was  !'•  1^- 
Portuguese  arroha — of  roots  ;  but  a  well-grown  }>lant  w  ill  ai:- :' 
lirjit  cutting  from  one  to  two  arrobas.     In  a  couple  uf  yt-.u- 
may  be  cut  again,  but  the  yield  will  be  much  snudler  and  the  i  .•  • 
.slender  and  less  starchy." 

^  Hcrball,  enlarged  by  Jolinsou,  1(536.  S59.  ] 
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General  Description — The  medicinal  species  of  Smilax  have  a  thick, 
tut.  kn«>tty  rliizome,  called  by  the  dni<;gists  chump,  from  which  grow 
a  h«»ii/.outiil  direction,  long  lleshy  roots,  from  about  the  thickness  of  a 
jll  tu  that  of  the  little  finger.    These  roots  are  mostly  simple,  forked  only 
\\A\'A>  their  extremities,  beset  with  thread-like  branching  rootlets  of 
arly  uniform  size,  which  however  are  not  emitted  to  any  great  extent 
an  the  more  slender  part  of  the  root  near  the  stock.     When  fresh,  the 
>t  i-<  plump,^  but  as  found  in  commerce  in  the  dried  state,  it  is  more  or 
s  furrowed  longitudinally,  at  least  in  the  vicinity  of  the  rhizome.  When 
imined  with  a  good  lens,  both  roots  and  rootlets  may  be  seen  in  some 
KiiiK-ns  to  l)e  clothed  with  short  velvety  or  shaggy  hairs. 
The  presence  or  absence  in  greater  or  less  abundance,  of  starch  in  the 
rk  of  the  r(M>t,  is  regarded  as  an  important  criterion  in  estimating  the 
A  <[uality  of  sarsaparilla.     In  England,  the  non-amylaceous  or  non- 
aly  roots  are  preferred,  they  alone  being  suitable  for  the  manufacture 
the  dark  fluid-extract  that  is  valued  by  the  public.    On  the  Continent, 
1  i.si>ecially  in  Italy,  sarsaparilla  which  when  cut  exhibits  a  thick 
:k,  pure  white  within,  is  the  esteemed  kind. 

The  more  or  less  plentiful  occurrence  of  starch  in  the  roots  of  SnvUax 
\  character  which  has  no  great  botanical  significance,  and  appears, 
ked,  to  var}'  in  the  same  species.  If  one  examines  Jamaica  sarsapa- 
a  by  >liavingoffa  little  of  the  bark,  one  finds  the  large  majority  of 
its  to  bo  non-amylaceous  in  their  entire  length;  but  others  can  be 
ki  d  out  which,  though  non-amylaceous  for  some  distance  from  the 
zonie.  ac<[uire  a  starchy  bark,  which  is  white  internally  in  their  middle 
i  lower  fjortions ; — and  there  are  still  others  which  are  slightly  starchy 
in  as  they  start  from  the  parent  rhizome,  becoming  still  more  so  as 
y  advance.  In  Guatemala  sarsaparilla,  which  is  considered  a  very 
aly  >ort,  it  is  easy  to  perceive  that  the  bark  is  hardly  amylaceous  in 
vicinity  of  the  rhizome,  but  that  it  acquires  an  enormous  deposit  of 
ila  as  it  proceeds  in  its  growth. 

Sarsajiarilla  varies  greatly  in  the  abundance  of  rootlets,  technically 
ed  hon'iV,  with  which  the  roots  are  clothed.  This  character  depends 
:ly  on  natural  circumstances,  and  partly  on  the  practice  of  the  col* 
ors  who  remove  or  retain  the  rootlets  at  will.  Dr.  Rhys  of  Belize 
stated  that  the  proi>ortion  of  rootlets  depends  much  on  the  nature  of 
soil,  their  development  being  most  favoured  by  moist  situations. 
Dry  sarsaparilla  has  not  much  smell,  yet  when  large  quantities  are 
m1,  or  when  a  decoction  is  evaporated,  a  peculiar  and  very  perceptible 
ir  is  emitted.  The  taste  of  the  root  is  earthy  and  not  well  marked, 
even  a  decoction  has  no  very  distinctive  flavour. 

Microscopic  Structure — On  a  transverse  $atio7i  of  the  root,  its 
-vjL-cular  bundles  are  seen  to  be  restricted  to  the  central  part,  being 
nclosed  by  a  brown  ring.  Within  this  ring,  the  bundles  are  densely 
♦id  so  as  to  form  a  ligneous  zone.  The  very  centre  of  tlie  section 
sts  of  white  medullary  tissue,  through  which  sometimes  a  certain 
U-r  of  tibro-vascular  bundles  are  scattered.  A  similar  medullary 
K.hyme  is  met  with  Ixitween  the  brown  ring  or  nucleus  sheath  and 
pi'lermis.     On  a  hnujitudinal  section,  the  latter  exhibits  several  rows 

c  have  bi>eu  kindly  penuilteU  to  cxa-  Kew  ;  and  have  fouud  that  it  agrees  in  ap* 
th<;  frvNh  root  of  the  lai^  plant  of  pcaranc«  and  in  btructure  with  Jamaica  sir- 
:  o^cimilis  in    the  Iloyal  (.taidena,      taparilla. 
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of  elongated  cells,  having  their  outer  brown  walls  thickened  by  secondai 
deposits.  The  brown  nucleus  sheath,  on  the  other  hand,  consists  of  on) 
one  row  of  prismatic  cells,  their  inner  and  lateral  widls  alone  ha\TE 
secondary  deposits.  The  vascular  bundles  contain  large  scalarifon 
vessels  and  lignified  prosenchymatous  cells. 

The  parenchymatous  cells,  if  not  devoid  of  solid  contents,  are  loade 
with  large  compound  starch  granules  ;  some  cells  also  exhibit  bundles  c 
acicular  crystals  of  calcium  oxalate.  In  non-mealy  sarsaparilla,  ih 
vessels  and  ligneous  cells  sometimes  contain  a  yellow  resin. 

The  various  sorts  of  sarsaparilla  differ,  not  only  in  being  mealy  oi 
non-mealy,  but  also  as  regards  the  thickness  of  the  ligneous  zone,  whicl 
in  some  of  them  is  many  times  thinner  than  the  diameter  of  the  central 
medullary  tissue.  In  other  kinds,  this  diameter  is  very  much  smaller. 
Yet  the  nucleus  sheath  affords  still  better  Ineans  for  distinguishing  die 
sorts  of  this  drug,  if  we  examine  its  single  cells  in  a  transverse  ^fxaidUL 
The  outline  of  such  a  cell  may  be  of  a  square  or  somewhat  rounded  slape, 
or  it  may  be  more  or  less  extended.  In  this  case  it  may  be  extended  in 
the  direction  of  a  radius,  or  in  the  direction  of  a  tangent  The  seconday 
deposits  may  vary  in  thickness. 

Sorts  of  Sarsaparilla — In  the  present  state  of  our  knowledge, » 
botanical  classification  of  the  different  kinds  of  sarsaparilla  being  pos- 
sible, we  shall  resort  to  the  arrangement  adopted  by  Pereira  and  pbcf 
them  in  two  groups, — the  mealy  or  those  of  which  starch  is  a  prente 
constituent,  and  the  non-vieahj  or  those  in  which  starch  exists  ioicm' 
paratively  small  extent. 

(A).  Meahj  Sarsaparillas. 

1.  Honduras  Sarsaparilla — Tliis  drug  is  exported  from  l-i:- 
It  is  made  up  in  hanks  or  rolls,  about  30  inches  long  anil  '1\  to  4i:-^' 
or  more  in  diameter,  closely  wound  round  with  a  long  root  so  as  ::'f:n2 
a  neat  bundle.  The  hanks  are  united  into  bales  by  large  pi^.ve-  ii--' 
placed  at  top  and  bottom,  and  held  together  with  thongs  of  the  nH  ■ 
further  strengthened  with  iron  hoops. 

The  roots  are  deeply  furrowed,  or  sometimes  plunij)  and  snio<  il^- 
or  less  provided  with  heard  or  rootlets.  In  a  very  large  }<in|..'::L''^ 
their  length,  they  exhibit  when  cut,  a  thick  bark  loaded  wii!:  ^i^:-- 
yet  in  those  parts  wjiich  are  near  the  rhizome,  the  bark  is  brown.  vX-"- 
and  non-amylaceous.  They  are  of  a  pale  brown,  sometimes  vii.i^-*- 
orange.  I]ut  the  drug  is  subject  to  great  variation,  so  that  it  :>  i-:'' 
sible  to  lay  down  absolutely  distinctive  characters. 

The  annual  imports  into  the  United  Kingdom  of  sarsajaiiii'- - 
British  Honduras  during  the  five  years  ending  with  187i)  aviTa--. '•'-" 
52,000  lb. 

2.  Cnatanala  Harsaparilla — This  sort  of  sarsaparilla,  ^\ !:.'•-•'' 
appeared  in  coninierce  about  1852,  resembles  the  IJouJuiis  n -  •• 
many  of  its  characters  and  is  packed  in  a  similar  manner.  Tu: :'--'' 
more  decided  ormujc  inn: ;  the  roots  as  they  start  from  ilie  i\m  -■ -^ 
lean,  shrunken  and  but  little  starchy,  but  they  become  graauaKy  ::.::■ 
(/V  iiich  diam.)  and  ac(|uire  a  thick  bark  wliich  is  internally  vJry '^'•; 
and  mealy.  There  is  a  tendency  in  the  bark  of  this  sai-sapaiilia  :  •  '^'^ 
and  split  olf,  so  that  bare  spaces  showing  the  central  wooJy  ci'lun-'-'' 
not  unfrcfpient. 
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According:  to  Bentley,*  who  examined  specimens  of  the  plant,  this 
Iru.^  is  derived  from  Smilax  papi/racea ;  we  are  not  prepared  to  agree  in 
this  opinion. 

:'.  linnUiaHy  Park  or  Lisbon  Sarsapanlla — Tliough  formerly 
lield  in  lii^h  esteem,  Brazilian  sarsaparilla  is  not  now  appreciated  in 
Englantl.  and  is  rarely  seen  in  the  London  market.'-  It  is  packed  in  a 
Lrer\*disiincti\'e  manner,  the  roots  being  tightly  com|)ressed  into  a  cylin- 
Irical  >»undle,  3  feet  or  more  in  length  and  about  G  inches  in  diameter, 
innly  hidd  together  by  the  flexible  stem  of  a  bignoniaceous  plant,  closely 
»v«)und  n)und  them,  the  ends  being  neatly  shaved  off. 

(B).  Non-mralt/  Sarsaparillas, 

4.  Jamatra  SarMaparilla— To  the  English  druggist  this  is  the  most 

inportant  variety ;  it  is  that  which  appears  to  have  the  greatest  claim 

»  possess  some  medicinal  activity,  and  it  is  the  only  sort  admitted  to  the 

irifish  PhfinnacojHvia,     Although  constantly  called  Jamaica  Sarsapa- 

ilia,  it  is  well  known  that  it  only  bears  the  name  of  Jamaica  through 

avin;^  be(»n  formerly  shipped  from  Central  America  by  way  of  that 

land.^     At  the  commencement  of  the  last  century,  Jamaica  was  an 

n]Miriuni  for  sarsaparilla,  great  quantities  of  which,  according  to  Sloane,* 

t*re  broui;ht  thither  from  Honduras,  Xew  Spain  and  Peru.     Its  actual 

ace  of  growth,  according  to  De  Warszewicz  (1851),  is  tlie  mountain 

iigo  known  as  the  Cordillera  of  Chiriqui,  in  that  part  of  the  isthmus  of 

uiaiiia  adjoining  the  republic  of  Costa  Rica:  here  the  plant  grows  at 

.  elevation  of  4000  to  8000  feet  above  the   level  of  the  sea.      The 

)t  is  brought  by  the  natives  to  Boca  del  Tore  on  the  Atlantic  coast 

"  shipment. 

Tlie  drug  consists  of  roots,  i\  feet  or  more  in  length,  bent  repeatedly 

as  to  form  bundles  about  18  inches  long,  and  4  in  diameter,  which  are 

:ured  by  being  twined  roimd  (but  less  trimly  and  closely  than  the 

»nduras   sort)  with  a  long  root  of  the  same  drug.     The  rhizome  is 

:irely  absent,  but  the  fibre  or  beard  is  preserved,  and  is  reckoned  a 

uable  portion  of  the  drug.     The  roots  are  deeply  furrowed,  shrunken, 

I  generally  more  slender  than  in  the  Honduras  kind ;  the  bark  when 

ved  off  with  a  penknife  is  seen  to  be  brown,  hard  and  non-mealy 

oughout.     Yet  it  is  by  no  means  uncommon  to  find  roots  which  have 

rnooth  bark  rich  in  starch.     In  colour,  Jamaica  sarsaparilla  varies  from 

ale  earthy  brown  to  a  deeper  more  ferruginous  hue,  the  latter  tint 

ip  the  most  esteemed. 

The  sarsaparilla  referred  to  at  p.  G40  as  grown  in  the  island  of  Jamaica, 
well-prepared  drug,  yet  so  pale  in  colour  and  so  amylaceous,  that  it 
-s  but  little  favour  in  the  English  market.     There  were  exported  of  it 
li  Jamaica  in  1870,  1747  tt>. ;  in  1871, 1290  tb.* 

5.  MfJ'iani  SarsajKirilla — The  roots  of  this  variety  are  not  made 
bundles,  but  are  packed  in  straight  lengths  of  al)out  3  feet  into  l»ales, 

''Aitn/i,   J:Hrn.    xii.    (1S53)    470,    with  applied  to  the  governor  of  Jamait  ;i  ft»r  pro- 

tectioii,  which  was  ocrtntlvl      Tl»»'  jTuttf- 

NV   noti'*!  C'>  rolU  of  it  fnmi  ParA,  torate  lasted  uutil   I  SCO,   wnni  Mo.s<{tuti« 

«1  for  sah'  lo  Deo.  18r>3.— D.  H.  was  ceded  to  the  govorniiifiit  «»f  Nicaraj^ua. 

*Le   eoiiiifxioii   lH;twe««ii   J:imai<'a   an«l  *  Xat.  Hist,  of  Ja.miici',  \.  ^1707;,  intro- 

nl  Aiii«  rii:a  daten  bark  from  the  tinn*  duction  p.  Ixxxvi. 

tirles  IL.durin;;;  whose  reign  (1661-85\,  •  JJfuc  Jk^ok-'i — Jsfu.nf"/  J-i     i     i  for  1870 

ing  o!  the  Moiwiuito  Territory,  a  di*-  and  1871. 

never  cou<iuereU    by  the  Spaniards, 


Guayaquil  sarsaparilla  differs  considerably  from  the  sorts 
noticed.  It  is  rudely  packed  in  large  bales,  and  is  not  gene 
into  separate  hanks.  The  rhizome  (chump)  and  a  portion  c 
are  often  present,  the  latter  being  rouml  and  not  prickly.  ' 
dark,  large  and  coarse-looking,  with  a  good  deal  of  fibre.  T 
furrowed,  rather  thick,  and  not  mealy  in  the  slenderer  porti 
root  which  is  near  the  rootstock ;  but  as  the  root  becomes  s 
bark  becomes  smoother,  thicker  and  amylaceous,  exhibiting  ' 
fawn-coloured  or  pale  yellow  interior. 

The  quantity  exported  from  Guayaquil  in  1871,  was  101' 
value  £3814.2 

Chemical  Composition — Galileo  Pallotta,  about  the 
first  succeeded  in  obtaining  from  sarsaparilla  a  peculiar  princ 
he  believed  to  be  an  alkaloid,  and  termed  Pariglina,  or  as  n( 
Parillin,     He  exhausted  the  crude  drug  with  boiling  water 
the  decoction  with  milk  of  lime,  whereby  a  gi-eyish  precipitai 
duced.     This  was  dried,  and  treated  with  hot  alcohol  whicl 
the  parillin.     Pallotta  says  the  substance  slightly  reddens  1 
does  not  explicitly  state  whether  he  got  it  in  crystals  or  not. 
however  to  agree  with  the  body  which  other  chemists  obtain 
lized,  and  which  was  called  Salseparin  by  Thubeuf  in  1831 
Acid  by  Batka  in  1833,  and  Smilacin  by  others. 

We  have  isolated  parillin  by  exhausting  Mexican  sarsap 
boiling  spirit  of  wine,  and  evaporating  the  tincture.  The  bro 
after  repeated  treatment  with  alcohol  and  charcoal,  affords 
which  we  purified  by  re-crystallization  from  spirit  of  wine.  A 
it  from  the  knotty  rhizomes.  The  process  in  this  case  was  tin 
The  rhizomes   coarselv  Dowdered  were  exhausted  bv  watoi 
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in  fomis  colourless  acicular  crystals,  soluble  in  1200  parts  of 
\{f  ( \,  and  much  more  abundantly  in  hot  water.  The  solutions 
il,  and  froth  when  shaken.  Parillin  at  25**  C.  requires  25  parts 
I,  sp.  ^r.  0'814,  for  solution ;  the  latter  is  of  a  persistently  acrid 

(Uivoitl  of  rotatory  power.  In  warm  concentrated  sulphuric 
lin  turns  reddish  brown,  and  on  addition  of  stannous  chloride 
.  fine  violet  hue.  Parillin  is  insoluble  in  ether  and  nearly  so 
Drin.  Its  hot  aqueous  solution  is  capable  of  separating  a  little 
xi(U*  from  an  alkaline  solution  of  tartrate  of  copper;  if  parillin 

for  «ieveral  days  with  dilute  sulphuric  acid,  the  liquid  after 
(11  duly  neutralized,  exhibits  an  increased  reducing  power ;  we 
bcon  able,  however,  to  ascertain  that  in  this  process  there  is 
lit  ion  of  sugar.  According  to  the  researches  of  Klunge  at 
S74)  being  carried  on  in  the  laboratory  of  one  of  us  (F.),  the 
f  parillin  is  nearly  C^^H^^C^+SH^O.    At   100°  C,  the  sulv- 

Hin;:  parillin  with  moderately  dilute  sulphuric  acid  (about 
1.)  or  with  concentrated  hydrocliloric  acid,  Klunge  obtained 
iciily  crystals  of  a  body  which  we  call  Parigcnin,  Its  compo- 
|H*ar^  nearly  to  answer  to  the  formula,  C^*H2*0^+H'0.  But 
is  well  marked  as  a  distinct  substance  from  parillin  by  the* 
chai-acters : — it  is  less  soluble  in  water;  it  requires  for  solution 
)t'  alcohol,  sp.  gr.  0*814 ;  its  solutions  do  not  froth,  nor  have 
acrid  taste.  With  warm  concentrated  sulphuric  acid,  parigenin 
.t'llow  solution,  which  is  not  altered  by  stannous  chloride,  but 
I  p-cpuish  fluorescence.  Parigenin,  unlike  parillin,  is  freely 
ethtr  or  chloroform ;  it  is  energetically  acted  upon  by  acetyl 
-not  so  ])arillin.  We  cannot  regard  the  above  formuhu  as 
•  settled;  perhaps,  the  formation  of  parigenin  is  due  to  or 
\vith  the  elimination  of  water.  Parigenin  may  also  be  obtained 
y  luxating  with  concentrated  sulphuric  or  hydrochloric  acid,  the 
iutioii,  obtained  in  the  process  for  making  parillin. 
rcscnce  in  sarsaparilla  of  starch,  resin,  and  calcium  oxalate,  a»^ 
»y  the  nucn)scope,  has  been  already  iK)inted  out.  Pereira* 
thf  fs<r,ifial  (til,  which  is  heavier  than  water  and  ha*?  the  odour 
of  tlic  drug  ;  140  tt>.  of  Jamaica  sarsaparilla  afforded  of  it  only 

itun-  of  the  dark  extractive  matter  which  water  removes  from 
n  almndance,  and  the  proportion  of  which  is  considered  by 
a  ( litriiun  of  g(K)dness,  has  not  been  studied. 

nerce — The  iniportJition  of  sarsaparilla  into  the  United  King- 
^7<>  (latvi  llian  which  year  we  have  no  returns)  amounted  U> 
}.,  vahicd  at  £2ri,r»G4. 

— S.irs:ij»arilla  is  regarded  by  many  as  a  valuable  alterative 
liiit  by  others  ns  ])o.ssessing  little  if  any  remedial  powers.     It 
IK  li  <nii>loved,  though  by  no  means  so  extensively  as  a  few 
Tlic  })reiKirations  mo.st  in  use,  are  those  obtained  by  a  pru- 
ning of  the  root  in  water. 

J  Eh., if, its  (/  Mot,  sMul  ii.  (1850)  116S. 
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TUBER   CHINA. 
Radix  ChifUB;  China  Boot;  F.  Sguine;  G.  Chinawurad. 

Botanical  Origin — SmUax  China  L  {8.  ferm  Wallich).  a  % 
thorny,  climbing  shrub,  native  of  China  and  Japan,  alao  of  E 
India,  as  Nepal,  T^rVniam^  Sikkim,  and  Assam,  is  commonly  said  to 
this  drug.  I^e  ^ef  authority  for  this  statement  is  Kampfer,  whof 
the  plant  in  his  AmanUaits  in  1712,  and  whose  specimen  is  stil 
served  in  the  British  Museum. 

8,  glabra  Boxb.  and  8.  laneemfolia  Boib.,  natives  of  Lift 
Southern  China,  have  tubers  which,  according  to  Boxboigfa,  cam 
distinguished  from  the  China  root  of  medicine,  though  the  plai 
perfectly  distinct  in  appearance  from  8.  China.  Dr.  BAuce}  of  Whi 
received  a  living  specimen  of  China  root,  which  proved  to  be  ti 
8.  gUAra.  The  three  above-named  species  all  grow  in  the  ish 
Hon^ong. 

History — Xhe  use  of  this  druff  as  a  remedy  for  sjrphilis  was 
known  to  the  Portuguese  at  6oa  by  Chinese  traders  about  AJi 
Qarcia  d'Orta,  who  makes  this  statement,  further  narrates  that  so 
was  the  reputation  of  the  new  drug,  that  the  small  qnantitifli 
brouffht  to  Malacca  were  sold  at  the  rate  of  10  crowns  per  fa 
weif^t  of  24  ounces. 

*  The  reported  good  effects  of  China  root  on  the  Emperor  Chad 
who  was  suffering  from  gout,  acquired  for  the  drug  a  great  celebd 
Europe,  and  several  works  *  were  written  in  praise  of  its  virtues, 
though  its  powers  were  soon  found  to  have  been  greatly  over-nli 
still  retained  some  reputation  as  a  sudorific  and  alterative,  and 
much  used  at  the  end  of  the  17th  century  in  the  same  way  as  sarsapa 
It  still  retains  a  place  in  some  modern  pharmacopceias. 

Description — The  plant  produces  stout  fibrous  roots,  here  and 
thickened  into  large  tubers,  which  when  dried  become  the  drug  ( 
root.  These  tubers  as  found  in  the  market,  are  of  irregularly  cyHnc 
form,  usually  a  little  flattened,  sometimes  producing  short  kn 
branches.  They  are  from  about  4  to  G  or  more  inches  in  length, 
1  to  2  inches  in  thickness,  covered  with  a  rusty-coloured,  n 
shining  bark,  which  in  some  specimens  is  smooth  and  in  others  i 
or  less  wrinkled  They  have  no  distinct  traces  of  rudimentary  le. 
which  however  are  perceptible  on  those  of  some  allied  species!  ^ 
still  retain  portions  of  the  cord-like  woody  runners  on  which  they  p 
the  bases  of  a  few  roots  can  also  be  observed  The  tubers  mostiv  i 
marks  of  having  been  trimmed  with  a  knife. 

China  root  is  inodorous  and  almost  insipid.  A  transverse  Si\ 
exhibits  the  interior  as  a  dense  granular  substance  of  a  pale  fawn  ccl 

Microscopic  Structure — The  outermost  cortical  layer  is  niaJt 
of  brown,  thick-walled  cells,  taugentially   extended.       They  ent* 

^  Trimen's  Joum,  of  But.  i.  (1872)  102.  Indian    ones    from    Khasia,    Annii:. 

— S.  glabra  and  S,  lancca:foJin  have  been  Nepal. 

figured  by  Seeniann  in  his  Botany  of  the  *  The  earliest  of  which   is  ^v  -Vti 

Uerald,    1852-57,  tabb.  99-100.     S.  Cliimi  Vesalius,  Ejmiola  rationrm,  ?«!)./•/  /.^i-- 

is  well  represented  in  the  Kew  Herbarium,  jnnaiuU  radicis  Chym«  daxtcti^  ?«•  » 

where  wo  have   examined  swcimens  from  invictissimus  Carohls  V,  imjicraiv''  um 

Nagasaki,  Hakodadi,  and  Yolcohama ;  from  Venet.  1546. 
Loochoo,    Corea,    Formosa,   Ningpo;    and 
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tufts  of  necdle-8hai>e(l  crystals  of  calcium  oxalate,  and  reddish 
sses  of  resin.  Tlie  bark  is  at  once  succeeded  by  the  inner 
e  which  contrasts  strongly  with  it,  consisting  of  largo,  thin- 
ous  cells  which  are  completely  gorged  with  starch,  but  here 
•ontain  colouring  matter  and  bundles  of  crystals.  The  starch 
-e  large  (up  to  50  mkm.),  spherical,  often  flattened  and  angular 
111  pressure.  Like  those  of  colchicum,  they  exhibit  a  radiate 
-y  frequently  they  have  burst  and  run  together,  probably  in 
!e  of  the  tubers  having  been  scalded.  The  vascular  bundles 
lirough  the  parenchynie,  contain  usually  two  large  scalarifonn 
ted  vessels,  a  string  of  delicate  thin-walled  pan*nchyme,  and 
od-cells  with  distinct  incrusting  layers  and  linear  pores. 

cal  Composition — The  drug  is  not  known  to  contain  any 
.0  which  its  supposed  medicinal  virtues  can  be  referred.  We 
ivoured  to  obtain  from  it  Parillin,  the  crystalline  principle  of 
I,  but  without  success. 

lerce — China  root  is  imported  into  Euroi»e  from  the  South  of 
ually  fn>m  Canton.  The  quantity  shipped  from  that  port  in 
only  384  peculs  (51,201)  lb.)  ;  while  the  same  year  there  wjls 
om  Hankow,  the  great  trading  city  of  the  Yangtsze,  no  less 
8  poculs  (1,307,733  IK),  all  to  Chinese  ports.' 

-Notwithstanding  the  high  opinion  fonnerly  entertaintnl  of 

I  of  China  root,  it  has  in  England  fallen  into  complete  disuse, 
and  India,  it  is  still  held  in  great  esteem  for  the  relief  of 
and  syphilitic  complaints, and  as  an  aphrodisiac  and  demulcent. 
L»rts  that  the  tubers  of  t>niilax  are  consumed  as  food  by 
J  and  Mongols.* 

itutes — Several  American  species  of  Smilax  furnish  a  drug 
arious  times  has  been  brought  into  commerce  as  liadu:  Chinar 
i,  (.)f  the  exact  species  it  is  dillicult  to  S])eak  Mith  certainty  : 
udo'China  L.  and  S,  tamnoitfc^i  L,  growing   in   the  United 

II  New  Jersey  southward  ;  ♦S'.  Balhisiniw  Kuth.  a  plant  common 
West  Indian  Islands  ;  and  S.  Japiramja  Griseb.,  *S.  syringoides 
d  S,  BrasilUnsis  Spreng.,  are  reputetl  to  affonl  large  tuberous 
A-hich  in  their  several  localities,  replace  the  China  root  of  Asia, 
nployed  in  a  similar  manner. 

GRAMINE-K. 

SACCHARUM. 

,  Cane  Sufjnr,  Sucrose ;  F.  Si(rn\  St  r,y  d*  canne :  G.  Znrhr, 

Jiohrzueh  r. 

lical  Origin — Sacchnnnn  oifiravtnn,i  L,  the  Su;:ar  Cauo. 
d  stem  is  fruiii  0  to  12  feet  high,  solid,  hanl,  deiwe,  internully 

(•/■   T.'i'f''  nt  th^  T rr'it If  /*•  >'{■■*  ill  /•h'lin'j,   -i\\v  sx-foud   Fi'i-\*t  <'l    /*•-/♦.•• 

)i'2,  i»]i.  34,  ir»4.  '',,f'f.     l%ir..K  ./.»»/ ,•/!.    iii.    U  *»••;.*)   4*^1  ;    K. 

t*  this  NtAtenii'iit  with  n-M-ne,  T-wt-r  Smith,  Mat.  M*  f.  "  »'  .V-i'.  Il<*t.  *>/ 

t  l»oth  <'hin<'H.'  ami  Kun»|K'aus  (Vi  w*'.    1»»71.    1I>**  ;     I»r ij:iiil«»ftl,     /'t.*(i. 

oufound   China   nM>t  with   tho  hk-*fieii    Tttrl:  -''tn-s   in     r»u;liin  r>    /.'7»-*r- 

;uid  pnNlnction  tormtnl  Ptuhijuia  twin  .1,  xxii.  O^'''^)  l^*'* 
fir»t  w  called  in  ChintsK*  Tu- 
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juicy,  and  hollow  only  in  the  flowering  tovML  i  e  «1  Tuietifls  an 
tivatedy  as  the  Oaumtry  Cane,  the  original fonn oi  t  tapeoaea;  the! 
Cane,  with  puiple  or  yeUow  stripes  along  the  bM^m ;  the  Bomti 
Tahiti  Cane,  a  more  elongated,  stronger,  more  haiiy  and  very  piod 
yariely.  Sacekarum  violaeeum  Tussac,  the  Batavian  Cane,  is  alac 
aidered  to  be  a  variety ;  bnt  the  laige  S.  Chinenae  Bozb.  introductt 
CSanton  in  1796  into  the  Botanic  Gardens  of  Calcutta,  may  be  a  d 
species ;  it  has  a  long»  slender,  erect  panicle,  while  that  of  &  ojlcit 
is  haiiy  and  spreading,  with  the  raxnifications  alternate  and  mon 
poond,  not  to  mention  other  differences  in  the  leaves  and  flowers. 

The  Btxgar  cane  is  cultivated  from  cnttings,  the  small  seed! 
seldom  ripening.    It  succeeds  in  almost  all  tropical  and  aubta 
countries,  reacmng  in  South  America  and  Mexico  an  devation 
the  sea  of  5000—6000  feet    It  is  cultivated  in  most  parts  of  Indi 
China  up  to  30—31^  N.  lat,  the  mountainous  r^pons  excepted. 

From  the  elaborate  investigations  of  Bitter,^  it  appears  that  & 
Twn  Ojffimnarum  was  orimnaUy  a  native  of  Bengal,  and  of  the 
Chinese  countries,  as  wm  as  of  Borneo,  Java,  BaU,  Celebes,  and 
islands  of  the  libday  Archipelago.    But  there  is  no  evidence  that 
now  found  anywhere  in  a  wUd  state. 

Hiatorv — ^The  sugar  cane  was  doubtless  known  in  India  from 
immemorial,  and  srown  for  food  as  it  still  is  at  the  present  day,  d 
in  those  regions  ^^lich  are  unsuited  for  the  manufSftctare  of  sum.' 

Herodotus,  Theophrastus,  Seneca,  Strabo,  and  other  emy  « 
had  some  knowledge  of  raw  sugar,  which  they  speak  of  as  the  Hm 
Canes  or  Honey  made  hy  human  hands,  not  that  of  bees ;  but  it  vi 
until  the  commencement  of  the  Christian  era,  that  the  ancients  n 
fested  an  undoubted  acquaintance  with  sugar,  under  the  name  of 
charon. 

Thus  Dioscorides^  about  a.d.  77,  mentions  the  concreted  lionevc 
^aK^apov  found  upon  c:\nes  (eVi  rwv  KaXdfitav)  in  India  and  Ai 
Felix,  and  which  in  substance  and  brittleness  resembles  salt.  I 
evidently  knew  the  same  thing  under  tlie  name  Sacclmmm ;  and 
author  of  the  Periplus  of  the  Erythrean  Sea,  a.d.  54-68,  states  tliat  h( 
from  canes,  called  aaKxapi,  is  exported  from  Barygaza,  in  the  Ga 
Cambay,  to  the  ports  of  the  Eed  Sea,  west  of  the  Promontorium  An 
turn,  that  is  to  say  to  the  coast  opposite  Aden,  \\liether  at  that  p» 
sugar  was  produced  in  Western  India,  or  was  brought  thither  from 
Ganges,  is  a  point  still  doubtful. 

Bengal  is  probably  the  country  of  the  earliest  manufacture  of  si 
hence  its  names  in  all  the  languages  of  Western-Asiatic  and  Eun* 
nations  are  derived  from  the  Sanskrit  Sliarkard,  signifying  a  suLstan 
the  shape  of  small  grains  or  stones.  It  is  strange  that  tins  wonl  <.mi 
no  allusion  to  the  fasfc  of  the  substance. 

Candij,  as  sugar  in  largo  crystals  is  called,  is  derived  from  the  A 
Kand  or  Kandat,  a  name  of  the  same  signification.     An  old  Sai 

^  Eixll-innh    roii  Askn,    ix.  "NVc'st-Asiun,  a  distant  country,  lias  l^.-rn  iLo  <-y 

Berlin,  1S40.  pp.  230-291.  much  discussion.*   Some  have  >ii].]->» 

^  The    production    which    the     English  he  the  sugar  cane  ;  others,  an  aruRut 

translators  of  the  IJible  have  rendereil  Surd  {A7ulroj)og(m).   In  our  opinion,  thtri  i 

CaiWf   and   which    is    alluded    to    by  the  reason  to  conclude  that  it  was  O* v.' 

prophets  Isaiah  (ch.  xliii.  24)  and  Jeremiali  ^  Lib.  ii.  c  104. 
(ch.  vi.  20)  as  a  commodity  imported  from 
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'entral  Ikngal  is  Gura,  whence  is  derived  the  word  Ovla^ 
tw  RUfjar,  a  terni  for  sugar  universally  employed  in  the 
rchii>ela^'(),  wliere  on  the  other  hand  they  have  their  own 
he  su^'ar  cane,  although  not  for  sugar.  This  fact  again  speaks 
of  liitter's  opinion,  that  the  preparation  of  sugar  in  a  dry 
stato  is  due  to  the  inhabitants  of  Bengal.  Sugar  under  the 
i'wi,  i.e.  Slonr-honcy,  is  frequently  mentioned  in  tlie  ancient 
(lals  among  the  productions  of  India  and  Persia;  and  it  is 
at  tlio  Emperor  Tai-tsung,  A.D.  027-050,  sent  an  envoy  to  the 
Magatlha  in  India,  the  modem  Baliar,  to  learn  the  method 
Luring  sugar.^  The  Chinese,  in  fact,  acknowledge  that  the 
ween  A.n.  IM  and  780  were  their  first  teacliers  in  the  art  of 
:ar,  for  which  they  had  no  particular  ancient  written  character, 
bian  writer,  Abu  Zayd  al  Hasan,*  informs  us  that  about  a.d. 
ugar  cane  was  growing  on  the  nortli-ea.<5tern  shores  of  the 
If ;  and  in  the  following  centur)',  the  traveller  Ali  I.stakhri  * 
r  abundantly  produced  in  the  Persian  province  of  Kuzistan, 
Susiana.  About  the  same  time  (a.d.  050),  Moses  of  Chorene, 
in,  also  stated  that  the  manufacture  of  sugar  was  flourishing 
lobrated  school  of  meilicine  at  Jondisabur  in  the  same  province, 
IS  of  this  industr}'  in  the  shape  of  millstones,  &c.  still  exist 

3. 

]>hysi(ians  of  the  lOth  and  11th  centuries,  as  lUiazes,  Ilaly 
.  Avicenna,  introduced  sugar  into  medicine.  The  Arabs  cul- 
)  sugar  cane  in  many  of  their  Mediterranean  settlements,  as 
nly,  Italy,  Xortlieni  Africa  and  Sixain.  The  Calendar  of  Cor- 
rs  that  as  early  as  A.D.  0<J1,  the  cidtivation  was  well  under- 
►ain,  which  is  now  the  only  countrj-  in  Kuro]»e  where  sugar 
jxist.'' 

11  II.,  King  of  Sicily,  presented  in  a.d.  117<»  to  the  convent  of 
mills  for  grinding  cane,  the  culture  of  which  still  lingers  at 

Syracuse,  though  only  for  the  sake  of  making  rum.  In  1707, 
►lantalions  and  sugar  houses  at  this  spot  were  <loscribed  by  a 
is  **  worth  seeing/' 

the  niiddlf  ages,  England  in  common  with  the  rest  of  Northern 
as  sujiplied  with  sugar  from  the  Mediterranean  countries. 
Kgypt  au«l  Cypnis.  It  was  imported  from  Alexandria  as  early 
I  of  the  loth  eentur}'  by  the  Venetians,  with  whom  it  long 
an  important  article  of  trade.  Thus  we  find"  that  in  .v.i». 
KTchant  of  Venice,  Tonmiaso  Loredano.  shipped  to  London 

of  >ugar,  the  i)roceeds  of  which  were  to  l»e  nHumed  in  irool, 
lat  j»erio(l  c<»nstituted  the  great  wealth  of  Eni:land.  Sugar 
or}*  (It-ar:  thus  from  12."i0  to  l.*ir>0,  the  average  price  in  Eng- 
iboiit  Is.  ]Mr  lb.,  an<l  from  1351  to  1400,  Is.  7i?."     In  Erance 

same  perio^l.  it  must  have  been  largely  obtainable,  though 
2xpen^ive.     King  John   II.  ordered  in  l'>."i:».  that  the  ajjothe- 

i.l.  r, /*/.  ."  -  It  ''•t.'li-  >J  Wttrl>^  '  Till' n» .  :v  several  in  tin  n- iirhlnmrhood 

of  Ma]a>nL 

, .  2>f;.  •  KittU'iol,  Traill-  th.-.^fiu  .S;.  iVv,  Ijoml. 

Loiiti- 1,  irau-^laifil  liv  Mi»r»lt-  1773.67. 

urj:,  l.S4;'i.  r»7.  "  Marin,  ('"hi...'  r--i--  li-'  /'.  .ci/umi*,  v.  3(KI. 

iflri' r   /''     Cortifoi.    ,1,    rannu  '  liit^rn,  I/ist.  "f  Ji'tri-nl/'trf  tiHd  Price* 

)ozy,  Uyd.',  1S73.  2:..  41.  l»l.  i'h  England,  i.  (186(5)  633.  641. 
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caries  of  Paris  should  not  use  honey  la  making  fliose  'vfrf4fftii 
uti^rht  to  be  prepaied  vith  the  good  white  sngar  caUaieif/itm?^ 

The  importance  of  the  sngar  maha&ctnre  in  the  Eut  was  v 
in  the  latter  half  of  the  13Ui  centuiy  by  Mann  Polo  f  and  ia 
Barbosa  and  otliei  European  traveUera;  and  the  fading  natituiBOl 
rapidly  spread  tihe  ouItiTation  of  the  cane  over  all  the  connbie^  < 
the  climate  m  a^  suitable.  Thus,  its  inteodnction  into  MtnilMTa  g 
as  far  as  ad.  1420 ;  it  leached  St.  Domingo  in  1494,*  the  Oanaq 
in  1503,'Brazil  in  tiie  bwinningof  the  16th  century,  Mexico  abo 
Guiaua  about  ISOO,  Goadaloupe  in  1644,  Martinii^ue  in  1650,* li 
towards  1750,  iTatal'  and  New  Soath  Wales  "  about  1852,  wlnl 
very  early  period,  the  sngar  cane  had  been  propagated  firom  thi 
Ai-cbipolago  o\-iii  all  the  islands  of  the  Pacific  Ocean. 

The  ancient  cultivation  in  ^EWpt,  probably  never  quite  exii 
beeu  xevived  mi  an  extensive  scale  by  the  present  viowoy,  Inaai 
There  were  1">  sugar  fitotoriee,  m^dng  rav  sugar,  belonging 
Egyptian  govn  ament  at  voik  in  1872,  and  about  100,000  acm 
devoted  to  ^ir^ar  cane.  The  export  of  sugar  from  f^pt  in  187^ 
2  millions  of  LvJiiars  or  about  89,200  tons.' 

The  imperfection  of  oiganic  chemistay  previous  to  the  middl 
18th  century,  permitted  no  exact  investigations  into  the  ^N'tbtwi 
of  sugar.  IMarggraf  of  {Berlin'  jjsToved  in  1747,  tbat  sugar  o 
many  vegetablts,  and  succeeded  in  obtaining  it  in  a  pnxe  c^ 
state  from  the  joice  of  beet-root.  The  enomons  practical  imptM 
this  discover^'  did  not  escape  him,  and  he  caused  serious  atten^ 
made  for  rendering  it  available,  which  were  so  far  successful  li 
lirst  manufftctory  of  beet-sugar  was  established  in  1796  by  At 
Kuuem  in  Silesia. 

This  new  branch  of  industry '  was  greatly  promoted  by  the  ] 
tive  measures,  whereby  Napoleon  excluded  colonial  sugar  from 
the  whole  Continent ;  and  it  is  now  carried  fonvard  upon  siich  a  so 
640,000  to  680,000  tons  of  beetroot  sugar  are  annually  produced  in 
the  entire  production  of  cane  sugar  being  estimated  at  1,200 
1,413,000  tons.'** 

Among  the  British  colonies,  Mauritius,  British  Guiana,  Ti 
Barbados,  and  Jamaica  produce  at  present  the  largest  quantity  of 
Production — No  crystals  are  found  in  the  parenchyme  of  tl 
the  sugar  existing  as  an  aqueous  solution,  chicBy  within  the  cells 
centre  of  the  stem.  The  transverse  section  of  the  cane  e.\Iiibits  nu 
fibro-vascular  bundles,  scattered  through  the  tissue,  as  in  otlier  u 
tyledonous  stems;    yet  these  bundles  are  most  abundant  towai 

■  Ordonnantea   des    roit    dc   France,    ii.  '  Cousul  Rogers,  Report  on  llu 

(1729)  635.  Cairo  /or  1872.  presented  to  TmIu 

'  Yule,  Book  of  Scr  Marco  Polo,  ii.(I87I)  '  Expirimai  chyiniqutt    faUri 

79.  171.  180.  &G.  (UsKindc  tirtr  liavirilabU  iurn  •i 

*  LetUrs  of  Christ.   Coliimbiis   (Hakluj't      ptanlta  qui  eroiiienl  daia  noi  p-ni 
Sooiety)  1870.  81-81.  Mr.   Marftgraf,    tTadait  du  Utin- 

-■  De  CandoUe,  GiorjT.  lolanique,  836.  rAatdimic    royalc    drt    Scienea 

'  The  value  of  tho  saKut  cijmrfed  from        leltrcs,  auuee  1747  (Berlin  17491  i( 
^".ltal    iu    1871    reached    the    astonishing  •  And  also  that  of  tniVX- jiiijai-,  ■ 

;intount  of  £lSQ,i9S.  then  mueh  used  on  the  Continent  1 

'  Yet  owin^  to  tho  gold  discovariea,  the       mfc  c 

Bgation  or  the  cane  in  Auatralia  was  '"  . 

'    oaht  of  antil  tbout  1886  or  1867,       1868. 
11  lota  of  angar  ware  made. 
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ior,  where  they  form  a  dense  ring  covered  with  a  thin  epidennis, 
I  is  very  hard  by  reason  of  the  silica  which  is  deposited  in  it^  In 
eutre  of  the  stem  the  vascular  bundles  are  few  in  number ;  the 
chyme  is  far  more  abundant,  and  contains  in  its  thin-walled  cells 
nost  clear  solution  of  sugar,  with  a  few  small  starch  granules  and 
tie  soluble  albuminous  matter.  Tliis  last  is  met  with  in  larger 
ity  in  the  cambial  portion  of  the  vascular  bundles.  Pcctic  principles 
>mbined  with  the  walls  of  the  medullary  cells,  which  however  do 
«rell  much  in  water  (Wiesner). 

rom  these  glances  at  the  microscopical  structure  of  the  cane,  the 
ss  to  be  followed  for  obtaining  the  largest  i)ossiblc  quantity  of 
,  becomes  evident.     This  would  consist  in  simply  macerating  thin 

of  the  cane  in  water,  which  would  at  once  penetrate  the  paren- 
le  loaded  with  sugar,  without  much  attacking  the  fibru-vascular 
les  containing  more  of  albuminous  than  of  saccharine  matter.  By 
nethod,  the  epidermal  layer  of  the  cane  would  not  become  saturated 
sugar,  nor  would  it  impede  its  extraction, — results  which  necessarily 
V  when  the  cane  is  crushed  and  pressed.* 

Tie  process  hitherto  generally  practised  in  the  colonies, — that  of 
cting  the  juice  of  the  cane  by  crushing  and  pressing, — has  been 
trately  described  and  criticized  by  Dr.  leery  of  Mauritius.*  In  that 
d,  the  cane,  six  varieties  of  which  arc  cultivated,  is  when  mature, 
K)sed  of  Cellulose,  8  to  12  per  cent.;  Sugar,  18  to  21 ;  Water  includ- 
Ibuminous  matter  and  salts,  G7  to  73.     Of  the  entire  quantity  of 

in  the  cane,  from  70  to  84  i>er  cent,  is  extracted  for  evaiK>ration, 
fields  in  a  crystalline  state  about  three-fifths  of  the  sugar  which 
ane  originally  contained.  This  juice,  called  in  French  vesou,  has  on 
reroge  the  following  composition  : — 


Albuminous  matters 
Granular  matter  (starch  ?)    . . . 
Mucilage  containing  nitrogen 
t^aixs  •.•         •*•         ••• 

Sugar 

vY  ciivf  «•.  ••■  ... 


...  •.•  ..•        \J  \/0 

...  •••  .••         vllv/ 

•  *•  ...  ...  \7    mm  %.' 

*•.  ...  ...        LO«)v) 

...        .*•        . . .  ^> I'UO 

100(K> 

irst  two  classes  of  substances  render  the  juice  turbid,  and  greatly 
ote  its  fermentation,  but  they  easily  separate  by  boiling,  and  the 
may  then  be  kept  a  short  time  without  undei-going  change.  In 
'  colonies  the  yield  is  said  to  be  far  inferior  to  what  it  should  be ; 
le  juice  is  obtained  in  a  state  allowing  of  easier  purification,  when 
traction  is  not  carried  to  the  furthest  limit. 


ims  of  American  sugar  cniic,  ilnc-<l  at 
,  yicMid  4  per  cent,  uf  uili,  nearly 
irhich  was  silica. — Popp,  in  Wiggera* 

e  plan  of  obtaining  a  synip  }>y  mace- 
he  »Iicetl  frehh  cane,  lius  l*een  trieil 
lUIoupe,  I'Ut  abandoned  uwing  to 
'acticol  iliflic!|Uies  in  exhausting  tho 
id  in  carrying  ou  the  eva^mratiou  of 
ion  with  Kufficieut  rapidity.  Ex- 
its for  extracting  a  pure  syrup  by 


incanH  of  cold  woter  from  th«'  slufil  mtif 
dri'd  tani',  beem  to  pnmiiM'  giH>il  ri'^ulta. — 
See  a  iiajtr  by  Dr.  U.S.  Mitchrll  in  Jiunt. 
of  StH\  of  m4rts,  Oct.  !»:«,  1>C!<. 

'  AiUHihs  d^  i'hitnic  tt  ♦/<•  r?r/!H'iit*\  X. 
(1865)  3oO  410.-  S«'  als.>,  for  Culw,  Alvaro 
Kryuo.sO,  Enitnuo  sohr*'  i  /  ru/tiro  dc  hi  cann 
f/«-  ilcfirtir.  Madrid,  I^Cuk  3:.y.  — For  Hriti^h 
Guiana,  CofaL  of  Ondrihutiona  from  Brit, 
(iuiaita  to  ruria  Exhib,  ljJ07.  pp.  xxXTiii- 
xlL 


Description  and  Chemical  Composition— Caue  s 
of  a  numerous  class  of  well-defined  organic  coinpouQ< 
occurrence  throughout  the  vegetable  and  animal  kiitgdon 
ohtained  by  decomposing  certain  other  substances ;  in 
however,  glucose  or  some  other  sugar  than  cane  sugar,  is  o 
sugar  C"'H''^0"  melts,  without  change  of  composition,  at 
other  kinds  of  sugar  giving  off  water,  with  which  they  fc 
compounds  at  the  ordinary  t«mperature. 

Cane  sugar  forms  hard  crystals  of  the  oblique  rhombic 
a  sp.  gr.  of  159.  Two  parts  are  dissolved  by  one  part 
and  by  much  less  at  an  elevated  temperature ;  a  sliglit  d« 
thermometer  is  observable  in  the  former  case.  One  pai 
solved  in  one  of  water,  forms  a  liquid  of  sp.  gr.  123 ;  t 
one  of  water,  a  liquid  of  ap.  gr.  1'33.  Sugar  requires  65  p; 
wine  (sp.  gr.  0-84)  or  80  parts  of  anhydrous  alcohol  for 
does  not  act  upon  it. 

A  ray  of  polarized  light  is  deviated  by  an  aqueous  si 
sugar  to  the  r^ht,  but  by  some  other  kinds  of  sugar  to  t 
shown  by  Biot.  These  optical  powers  are  highly  imports 
practical  estimation  of  solutions  of  sugar,  and  in  scieuti 
nected  with  sugar  or  saccharogenous  substances.  The  op 
chemical  properties  of  sugar  are  altered  by  many  circun 
action  of  dilute  acids  or  alkalis,  or  by  the  influence  of 
Yeaat  occasions  sugar  to  undergo  alcoholic  fermentation, 
set  up  an  action  by  which  butyric,  lactic  or  propionic  acii 

Cane  sugar  is  of  a  purer  and  sweeter  taste  than  ma 
Though  it  does  not  alter  litmus  paper,  yet  with  alkalis 
pounds  some  of  which  are  cryst^lizable     From  an  alka 
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become  reduced  to  about  93®  C.  Yet  before  undergoing  these 
lent  idteration>{,  it  as-sunies  an  amorphous  condition  if  allowed  to 
t  with  a  third  of  its  weight  of  water,  l)ecoming  always  a  little 
urud  hy  pyrogenous  products.  In  the  course  of  time  however,  this 
^rpliuus  sugar  loses  its  transparency  and  reassumes  the  crystalline 
[I.  Like  sulphur  and  arsenious  acid,  it  is  capable  of  existing  either 
,  crystallized  or  an  amorphous  state. 
If  sugar  is  heated  to  about  100'  C,  water  is  evolved,  and  we  obtain 

dark  brown  products  commoidy  called  Carnmd  or  JJumt  Sugar, 
y  are  of  a  peculiar  sharp  flavour,  of  a  bitter  taste,  incapable  of  fer- 
iting  and  deli<iuesceut.  One  of  the  constituents  of  caramel,  Cara- 
tne,  C^-H*^0^  has  been  obtained  by  Gelis  (18(>2)  i)erfectly  colourless, 
en  the  heat  is  augmented,  the  sugar  at  last  sutlers  a  decomposition 
mbling  that  wliich  produces  tar  (see  p.  .">61),  its  pyrogenous  products 
ig  the  same  or  very  analogous  to  those  of  the  dry  distillation  of  wood. 

Varieties  of  Cane  Sugar — The  experiments  of  Marggraf  referred 
kt  p.  632,  showed  that  cane  sugar  is  by  no  means  confined  to  the 
M  cane ;  and  it  is  in  fact  extracted  on  an  extensive  scale  from  several 
ir  plants,  of  which  the  following  deser\'e  mention. 

Beet  Root — The  manufacture  of  cane  sugar  from  the  fleshy  root  of 
dtivated  variety  of  Beta  mariiima  L.,  is  now  largely  carried  on  in 
tinental  Euro2)e  and  in  America,  and  with  admirable  results. 
Of  fresh  beet  root,  100  parts  contain  on  an  average  80  per  cent  of 
»r,  11  to  13  of  cane  sugar,  and  about  7  per  cent,  of  pectic  and  albu- 
rns matters,  cellulose  and  salts.     Of  the  total  amount  of  juice  which 
root  contains,  eight-ninths  are  extracted :  and  by  the  l>est  process 
in  practice,  8  to  9  parts  of  sugar  from  every  100  parts  of  fresh  root 
yield  of  crystalline  sugar  is  still  on  the  increase,  owing  to  continual 
ovemeuta  in  the  mechanical  and  chemical  parts  of  the  process. 

^alm — Several  species  are  of  great  utility  for  the  production  of  the 

:  called  by  Europeans  Jaggery}.    This  substance  is  obtained  by  the 

es  of  India  in  the  following  manner : — The  young  growing  spadix, 

weriug  shoot,  of  the  palm  is  cut  off  near  its  apex ;  and  an  earthen 

1  is  tied  on  to  the  stump  to  receive  the  juice  that  flows  out.    This 

I  is  emptied  daily ;  while  to  promote  a  continuous  flow  of  sap,  a 

dice  is  cut  from  the  wounded  end.     The  juice  thus  collected,  if  at 

boiled  down,  yields  the  crude  brown  sugar  known  as  jaggery.     If 

sd  to  ferment,  it  becomes  the  inebriating  drink  called  Toddy  or 

wine;  or  it  may  be  converted  into  vinegar.     The  spirit  distUled 

toddy  is  A  track. 

'  the  sugar-yieldmg  palms  of  -iVsia,  Pfuvniv  silceatrU  Koxb.,  which  is 
sed  to  be  the  wild  form  of  the  date  palm,  is  one  of  the  more 
tant.  The  coco-nut  palm,  Cocos  7iud/era  L  ;  the  magnititx'nt 
'ra  palm,  Bora$$\cs  Jlahelliformis  L;  and  the  I^tard  Sago.  Cayota 
L.,  also  furnish  important  (quantities  of  sugar.  In  the  Indian 
Kdago,  sugar  is  obtained  from  the  sap  of  Arenga  aaceharifera 
which  grows  there  in  abundance  as  well  as  in  the  Philippines  and 
do-Chinese  countries.  It  is  also  got  from  Xiim  fmiirans  Thunb., 
of  the  low  coast  regions,  extensively  cultivated  in  Tavoy. 

^  A  word  of^Banakrit  origin,  corrupted  from  the  Canareiie,  $Mari-ari. 


and  its  ^-ariety  (var.  ni<]r>im)  the  Black  Sugar  Maple.  A. . 
L.,  A.  Ncgnndo  L.  {Kegundo  accroides  Moencli.)  aud  A .  da 
are  also  used  ;  the  sap  of  the  last  is  said  to  he  the  least  e 
As  the  juice  of  tliese  trees  yields  not  more  than  aboi 
sugar,  it  requires  for  its  solidification  a  lai^e  expenditur 
manufacture  of  maple  sugar  can  therefore  be  advantageo 
only  in  countries  remote  from  markets  whence  ordinar 
procured,  or  in  regions  where  fuel  is  extremely  plent. 
America,  it  flourishes  only  between  40°  and  43°  N,  la 
aware  of  any  estimate  of  the  total  production  of  map 
Census  of  Pennsylvania  of  1870,  gave  the  following  figu 
to  its  raanufactnre  in  that  State : — 

1B50  ISeO  1870 

2,328,52Eft.  2,768,ee5m.  1,545,917 

Sorghum — Another  plant  of  the  same  order  as 
fiorffhum  satcharatum  Pers.  [Holaia  saccharatiis  L.)  a  nat: 
China,*  which  has  of  late  been  much  tried  as  a  sugai 
both  in  Europe  and  North  America ;  yet  without  any  | 
the  purification  of  the  sugar  is  accomplished  with  pec 
As  in  the  sugar  cane,  there  are  in  sorghum,  crystal! izablt 
lizable  sugars,  the  former  being  at  its  maximum  amount 
reaches  maturity.  The  importance  of  the  plant  howi 
increasing  on  account  of  the  value  of  its  leaves  and  gp 
horses  and  cattle,  and  of  its  stems  which  can  be  employe 
facture  of  paper  and  of  alcohol. 

Connmerce — Tlie  value  of  the  sugar  imported  in 
Kingdom  is  constantly  increasing,  as  shown  by  the  folio 

1SS8  I6T0 
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-Befined  sugar  is  employed  in  pharmacy  for  making  sympe, 
ies  and  lozenges,  and  is  useful  not  merely  for  the  sake  of 
;  the  unpleasant  taste  of  other  dru^,  but  also  on  account  of  a 
itive  influence  which  it  exerts  over  their  active  constituents, 
covado  or  Eaw  Sugar  is  not  used  in  medicine.  The  dark  unciys- 
e  syrup,  known  in  England  as  Molasses,  Golden  Syrup,  and  Trecude  ^ 
oreign  pharmacy  as  Syrupus  Hollandicus  vel  communis,  which  is 
in  the  preparation  of  pure  sugar  by  the  influence  of  heat, 
bodies,  microscopic  vegetation,  and  the  oxygen  of  the  air,  is 
cs  employed  for  making  pill-masses.  The  treacle  of  colonial 
3ne  is  adapted  for  this  purpose,  that  of  beet  root  having  a  dis- 
e  taste,  and  containing  from  19  to  21  per  cent,  of  oxalate, 
and  malate  of  potassium,  and  only  5G  to  G4  of  sugar.^  The 
•f  colonial  sugar  usually  contains  5  to  7  per  cent,  of  salts. 


HORDEUM    DECORTICATUM. 

,m  jyerlatum,  Fnictiis  vel  Semen  Hordei  ;  Pearl  Barley ;  F.  Orgt 
mond^  ou  perU;  G.  Gerollie  Oerste,  Gersfryraupen, 

inical  Origin — ffordeuvi  distiehum  L, — the  Common  or  Long- 
irley,  is  probably  indigenous  to  western  temperate  Asia,  but  has 
iltivated  for  ages  throughout  the  northern  hemisphere.  In 
its  cultivation  extends  as  far  as  68''  38'  N.  lat. ;  on  the  Norwegian 
)  to  the  Altenfjord  in  70°  N.  lat, ;  even  in  Lapland,  it  succeeds  as 
900  to  1350  feet  above  the  level  of  the  se^i.  In  several  of  the 
I  Swiss  Alpine  valleys,  barley  ripens  at  5000  feet,  and  in  the 
a  at  11,000  feet.  In  the  E([uatorial  Andes,  where  it  is  exten- 
own,  it  thrives  up  to  at  least  11,000  feet  above  the  sea.  No 
•eal  can  be  cultivated  under  so  great  a  variety  of  climate, 
rding  to  Bretschneider,^  barley  is  included  among  the  five 
k'hich  it  is  related  in  Chinese  history  were  sowed  by  the  Emperor 
ng,  who  reigned  about  2700  B.C. ;  but  it  is  not  one  of  the  five 
grain  which  are  used  at  the  ceremony  of  ploughing  and  sowing 
mnually  performed  by  the  emperors  of  China, 
phrastus  was  acquainted  with  several  sorts  of  barley  (Kpitfi;), 
)ng  them,  with  the  six-rowed  kind  or  hexastichon,  which  is  the 
that  is  represented  on  the  coins  struck  at  Metapontum^  in 
between  the  Gth  and  2nd  centuries  B.C. 

x>  and  Dioscorides  in  the  1st  century  allude  to  drinks  made 
ley,  which  according  to  Tacitus  were  even  then  familiar  to  the 
tribes,  as  they  are  known  to  have  been  still  earlier  to  the  Greeks 
ptians. 

;y  is  mentioned  in  the  Bible  as  a  plant  of  cultivation  in  Egypt 
a,  and  must  have  been,  among  the  ancient  Hebrews,  an  important 

lie  word  Tr^ciclt  came  to  be  trans-  '  Ijmdolt,  ZciUehr.  /.  analyt.  Ckem^  yii. 

u   its  application    to  an    opiate  (1868)  1-29. 

o  Wcome  a  name  for  moUuisfs,  wo  '  (M  CTiintsr  Botanical  Works,  Ac.,  Poo- 

In  the  description  of  sugar-  chow,  1870.  7.  8. 

lYvn  by  Salmon  in  his  En^ish  *  Metapontnm  lay  in   th<»  plain  betwei»n 

or  DruggisCt  Shop  optned,  Lond.  the  riyers  Bradano  and  Baaento  in  the  golf 

cle  is  neTcr  mentioned,  but  only  of  Taranto. 
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closer  grinding,  the  whole  of  the  integuments  have  been  n 
grain  has  become  completely  rounded,  it  is  termed  Fcarl 
British  PharmacopcEia,  it  is  this  sort  alone  which  is  orde 

Description — Pearl  Barley  is  in  subspherical  or  i 
grains  about  2  lines  in  diameter,  of  white  farinaceous  asp 
yellowish  from  remains  of  the  adhering  husk,  wliich  ii 
surface,  as  well  as  in  the  deep  longitudinal  fuiTOw  with  \ 
is  indented.  It  has  the  farinaceous  taste  and  odour  wh 
to  most  of  the  cereal  grains. 

Microscopical  Structure — The  albumen  which 
main  portion  of  the  grain,  ia  composed  of  large  thiu-wal 
the  cells  of  which  on  transverse  section,  are  seen  to  r 
farrow,  and  to  be  lengthened  in  that  direction  rather  thai 
In  the  vicinity  of  the  furrow  alone,  the  tissuejof  the  albui 
its  predominating  large  cells  show  a  polygonal  or  ova 
the  outer  layer  is  built  up  of  two,  three  or  four  rows 
coherent,  nearly  cubic  gluten-cells.  This  layer,  about  7 
coated  with  an  extremely  tbiu  brown  tegument,  to  wliich 
about  30  mkm.  thick,  of  densely  packed,  tabular,  greyi 
cells  of  very  small  size  ;  this  proper  coat  of  the  fruit  i 
of  rather  spongy  appearance. 

In  some  varieties  of  barley,  the  fruit  is  constitute 
tissues  alone  and  the  shell,  but  in  most  tlie  palefe  are  1 
Tliey  consist  chiefly  of  long  fibrous,  thick-walled  cells,  t 
deep,  constituting  a  very  hard  layer.  On  transverse  sei 
forms  a  coherent  envelope,  about  35  mkm.  thick;  its 
mined  in  longitudinal  section,  show  but  a  small  lumen  o 
lated  outline  from  secondary  deposits. 
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remely  small  granules  of  albuminous  matters  (gluten),  which  on 
lition  of  iodine,  are  coloured  intensely  yellow.  These  granules,  which 
isidering  barley  as  an  article  of  food,  are  of  prominent  value,  are 

confined  to  the  gluten-cells,  but  the  neighbouring  starch-cells  also 
tain  a  small  amount  of  them:  and  in  the  narrow  zone  of  denser 
ue  projecting  from  the  furrow  into  the  albumen,  protein  principles  are 
lally  deposited,  as  shown  by  the  yellow  coloration  which  iodine 
duces. 

The  gluten-cells,  the  membrane  cmhryonnairc  of  Mege-Mouries,  cun- 
1  ah>o,  according  to  the  researches  on  bread  ^  made  by  tliis  chemist 
5(i),  Crrealin,  an  albuminous  principle  soluble  in  water,  which  causes 

transformation  of  starch  into  dextrin,  sugar,  and  lactic  acid.  In  the 
iks  (tpiiUrme,  ipicarpe  and  oulocarpe)  of  wheat,  Mege-Mouriea  found 
le  volatile  oil  and  a  yellow  extractive  matter,  to  which,  together  with 

cerealin,  is  due  the  acidity  of  bread  made  with  the  flour  containing 

bran. 

Chemical  Composition — Barley  has  been  submitted  to  careful 
lyses  by  many  chemists,  more  especially  by  Lermer.-  The  grains 
tain  usually  13  to  15  per  cent  of  water;  after  drying,  they  yield  to 
er  3  per  cent  of  fat  oil,  with  insignificant  pix>portions  of  tannic  and 
;er  principles,  residing  chiefly  in  the  husks.  Lermer  further  found  in 
whole  grains,  03  per  cent  of  starch,  7  of  cellulose,  CO  of  dextrin, 
of  nitrogen,  a  small  amount  of  lactic  acid,  and  2*4  of  ash. 
The  analysis  of  Po<«5^iale  (185G)  gave  nearly  the  same  composition, 
lely,  water  15,  oil  2-4,  starch  60,  cellulose  8*8,  albuminous  principles 
^  ash  20. 

The  protein,  or  albuminous  matter,  consists  of  ditferent  principles, 
ifly  insoluble  in  cold  water.  The  soluble  portion  is  partly  coagulated 
boiling,  partly  retained  in  solution:  2*5  per  cent,  of  nitrogen,  as 
re,  would  answer  to  about  10  per  cent,  of  albuminous  matters.  Their 
ble  part  seems  to  be  deposited  in  the  starch-cells,  next  \o  the  gluten- 
,  which  latter  contain  the  insoluble  portion. 

lie  ash  according  to  Lermer,  contains  20  i»er  cent,  of  silicic  acid, 
of  phosphoric  acid,  22*7  of  potash,  and  only  3*7  of  lime.  In  the 
ion  of  Salm-Horstmar,  fluorine  and  lilhia  are  indispi*nsable  con- 
»nts  of  barley. 

lie  fixed  oil  of  barley,  as  proved  in  1803  by  Hanamann,  is  a  com- 
J  of  glycerin  with  either  a  mixture  of  palmitic  and  lauric  acids,  or 
[>r*jbably  with  a  peculiar  fatty  acid.  ]k'ckniann*s  Hurdcinic  Arid 
ued  in  1855  by  distilling  barley  with  suljOiuric  acid,  is  probal»ly 
acid.  Lintner  (1808)  has  shown  barley  lo  contain  also  a  little 
%t*  rin  (p.  <i78). 

irley  when  malted  loses  7  [>er  cent. ;  it  then  contains  U>  to  12  pi-r 
A  sugar,  produced  at  the  exj>euse  of  the  starch  ;  before  malting, 
;ar  is  to  be  found,  but  only  dextrin. 

ses — l^ley  as  a  medicine  is  unimportant.  A  decoction  is  some- 
prescrilied  as  a  demulcent  or  us  a  diluent  of  active  remedies.  An 
IS  extract  of  malt  has  l)een  employed. 

ii<tuttlly  examiiuxl  irVo/,  not  bnrli-y ;  '  Wiitst'-iii.  Vtrrt'Ihihr^sychr.    fur  pr^iki. 

ii<>  the  cheiiiioid  constitntioii  of  thu       Pharm   xii.  (l'^^''^)  4  'J3. 
u«  to  be  fimilAr. 
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OLEUM  ANDROPOGONIS. 

Olwym  Qtominiz  Indict ;  Indiam  Grass  OiL 

Botanical  Origin — ^Among  the  numeroiis  species  of  And» 
which  have  foliage  abonnding  in  essential  oil,  the  following  fan 
ftagxant  Orass  Otis  of  commerce : — 

1.  Andropogon  Nardus  L,,^ — a  noble-looking  plants  ™"H|  ^ 
flower  to  a  height  of  6  or  more  feet,  extensively  caltivated  in  Ce; 
Singapore  for  tne  production  of  CUrondla  OU. 

2.  A.  eUraius  DC.,'  Lemon  Grass, — a  large  coarse  glanoon 
known  only  in  a  cultivated  state,  and  veiy  rarely  producing  floi 
is  grown  in  Ceylon  and  Singapore  for  the  sake  of  its  essential  oi 
is  called  Lemon  Grass  Oti,  uti  of  Verbena  or  Indian  Mdissa  0 
also  commonly  met  with  in  gardens  thronghont  India  and  is  n 
quent  in  English  hothouses.    In  Java  it  is  called  SirA. 

3.  A.  SduenamOms  L,^  a  grass  of  Northern  and  Central  Indii 
leaves  rounded  or  slightly  cordate  at  the  base,  yidding  by  di 
the  oil  known  as  Bibsa  6u,  OU  qf  Oinger  Orass  or  of  Oeranium 

History — ^The  aromatic  properties  of  certain  species  of  An 
were  well  known  to  Bheede,  Bumphius,  and  other  c»rly  writera  o 
natural  history;  and  an  oil  distilled  from  the  Sirek  grass  in  I 
was  known  as  a  curiosity,  as  early  as  1717.^ 

But  it  is  only  in  very  recent  times  that  the  volatile  oib 
plants  have  become  objects  of  commerce  with  Europe.  Lemon  } 
is  mentioned  by  Eoxburgh  in  1820,  as  being  distilled  in  the  M( 
and  it  was  first  irapoiiied  into  London  about  the  year  1832.  Ci 
oil  is  of  much  more  recent  introduction.  Ginger  grass  oil,  a 
Hindustani,  Rusa  ka  tcl,  is  stated  by  Waring  *  to  have  been  first 
to  notice  by  Dr.  N.  Maxwell  in  1825. 

Production — Citronella  and  Lemon  grass  are  cultivated  abor 
and  at  Singapore,  the  same  estate  often  producing  both.    The 
are  distilled  separately,  the  essential  oils  being  regarded  as  entir 
tinct,  and  having  different  market  values.     In  Ceylon  they  are 
distillation  at  any  time  of  year,  but  mostly  in  December  and  Jam 

On  the  Perseverance  Estate  at  Gaylang,  Singapore,  belonging 
John  Fisher,  an  area  of  950  acres  is  cultivated  with  aromatic  gras 
other  plants,  for  the  production  of  essential  oils.  The  manufacti 
tried  on  a  small  scale  in  1865,  and  has  been  so  successful  that  ai 
gate  of  200  lb.  of  various  essential  oils  is  now  produced  daili/,    H 


1  Major-General  Munro  has  at  our  request 
investigated  the  botanical  characters  of  the 
fragrant  species  of  Andropogon^  and  exa- 
mined a  numerous  suite  of  specimens  in  our 
possession.  The  synonyms  in  foot-notes  are 
given  upon  his  authority. 
p^*  A,  Martini  Thwaites,  Enum,  Plantarum 
ZeyJanicc  nee  aliorum. 

'  A,  ciiratum  A. P.  De  CandoUo,  Catalogua 
Plantarum  Horti  Botanici  Monspelicnsis, 
1813;  A.  SchcenaiUhus  WaUich,  Plant. 
AriaL  rarwres,  iii.  (1832)  Ub.  280  ;  Box- 


burgh,  Flora  Indica,  i.  (1S20^  t 
observationes,  eed  uou  quoad  dU,? 

*  Ventenat,  Jantin  d<  Cds  1 
89  ;  J.  Martini  Hoxb.  Flor.  /« '• 
280 ;  A,  jxichnodfs  Triniua,  »V 
minum,  iii.  (1836)  tab.  327  ;  J 
aromatiata  Koyle,  JllustratiofL*  ; 
Uimalayan  Mountains,  1839.  taK 

*  Ephfmcrides  Xatura  Curii*^ 
v.-vi  (1717),  appendix  157. 

*  Pharmaco^Hria  of  India,  1S6^- 
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tated  to  be  Citronella,  Lemon  Grass,  Patchouly,  Nutmeg,  Mace, 
er,  and  Omam  (p.  269) :  and  mint  is  now  being  cultivated.^ 
inger  grass  oil  is  distilled  in  the  coUectorate  of  Khandesh  in  the 
>ay  Presidency.  That  produced  in  the  district  of  Nimur  in  the  valley 
3  Ncrbudda,  is  sometimes  called  Grass  Oil  of  Nimdr,  We  have  no 
;idars  of  the  distillation,which  however  must  be  carried  on  extensively. 

>e8cription — The  Indian  grass  oils  are  lighter  than  water,  devoid 
tatory  power  when  examined  by  polarized  light,  and  do  not  alter 
s  paper.  They  are  all  extremely  fragrant,  having  an  odour  like 
cture  of  lemon  and  rose.  Lemon  grass,  which  in  colour  is  a 
golden  brown,  has  an  odour  resembling  that  of  the  sweet-scented 
na  of  the  gardens,  Lippia  ciiriodora  H.B.K.  Ginger  grass  oil,  the 
r  of  which  varies  from  pale  greenish  vellow  to  yellowish-brown,  has 
lour  of  Pelargonium  Radula  Ait.  The  colour  of  citronella  oil  is  a 
greenish-yellow.  The  manufacture  of  Winter  of  Ceylon,  and  of 
r  of  Singapore,  have  a  reputation  for  excellence,  and  are  generally 
kted  by  name  in  drug  sale  catalogues. 

hemical   Composition — Stenhouse^  examined   in   1844,  oil  of 

r  grass  given  to  him  by  Christison  as  Oil  of  Namur  (or  Nimdr). 

ample  was  of  deep  yellow,  and  apparently  old,  for  when  mixed  with 

and  subjected  to  distillation,  it  left  nearly  one-half  its  bulk  of  a 

resin,  the  oil  which  passed  over  being  colourless.     After  recti6cation 

chloride  of  calcium,  it  was  shown  to  consist  of  a  hydrocarbon 

I  with  a  small  proportion  of  an  oxygenated  oil     The  latter  having 

decomposed  by  sodium,  and  the  oil  again  rectified,  a  second  analysis 

lade  which  proved  it  isomeric  with  oil  of  turpentine. 

genuine  grass  oil  from  Khandesh,  derived  as  we  sup|X)sc  firom  the 

species,  which  was  examined  by  one  of  us  (F.),  yielded  nothing 

nine  when  saturated  with  dry  hydrochloric  acid ;  but  when  the 

1  was  afterwards  treated  with  fuming  nitric  acid,  cr}'stals  of  the 

)und,  C*®H*^  HCl,  sublimed  into  the  upper  part  of  the  vessel.    We 

dbserved  that  the  oils  both  of  lemon  grass  and  citronella  yield  solid 

)unds,  if  shaken  with  a  saturated  solution  of  bisulphite  of  sodium. 

tronella  oil  was  found  by  Gladstone  (1872)  to  be  composed  chiefly 

oxidized  oil,  which  he  called  Citronellol,  and  which  he  separated 

x^tional  distillation  into  two  portions,  the  one  boiling  at  202—205"*  C, 

her  at  199-202"  C.     The  sp.  gr.  of  the  first  at  20'  C.  was  08749, 

second  0*8741.    The  composition  of  each  portion  is  indicated  by 

rmula,  C»«H^«0. 

Dinmerce — The  growing  trade  in  grass  oil  is  exemplified  in  a 
ig  manner  by  the  following  statistics.  The  ux))ort  of  Citronella 
>m  Ceylon  in  1864,  was  022,000  ounces,  valued  at  £8230.  In  the 
I  Blu€  Bifok,  published  at  (.'olombo  last  year,  the  exix)rts  for  1872 
turned  thus : — 

To  the  Unitwl  Kingiloiii 1,103,074  ounce* 

British  India 6,713      .. 

United  States  of  North  Amcriia       .  42t5,47u      ,, 


l,51»r.,257  tHinrex* 


i«Yj«  Sfttlnnciits  Blur  Book  for  \%1%  '  lu  ad.lilion  to  whirh,  thor<' were  "248 

re,  1873.  46ft.  doirm  a*'/  33  it*ulo\i*n  "  of  the  saiuo  oil 

n.  of  Chem,  8oc.  il  (1845)  122.  shipped  to  the  Uaiti"a  States. 


colic  ;  and  an  infusion  of  the  leaves  of  lemon  grass  is  pre! 
phoretic  and  stimulant.  In  Europe  and  America,  the 
almost  exclusively  by  the  soapmakers  and  perfumers.* 

But  the  most  remarkable  use  made  of  any  grass  oil,  : 
terating  Attar  of  Eosc  in  European  Turkey.  The  oil  tb 
that  of  Andropogon  Schananthits  L.  (see  p.  237} ;  and  it  i 
that  its  Hindustani  name  is  closely  similar  in  sound  to 
Thus  under  the  designation  Eusa,  Rmtsak,  Rosa,  }{os4, 
exported  in  large  quantities  from  Bombay  to  the  ports 
bably  chiefly  to  Jidda,  whence  it  is  carried  to  Turkey  \ 
medan  pilgrims.  In  Arabia  and  Turkey,  it  appears  u 
Idris  yagki,  while  in  the  attar-producing  districts  of  t 
known,  at  least  to  Europeans,  as  Geranium  Oil  or  Potman 
being  mixed  with  attar,  the  oil  is  subjected  to  a  certs 
■which  is  accomplished  by  shaking  it  with  water  acidula 
juice,  and  then  exposing  it  to  the  sun  and  air.  By  this  ] 
described  by  Baur,"  the  oil  loses  a  penetrating  after-smel 
a  pale  straw  colour.  The  optical  and  chemical  difTei 
grass  oil  thus  refined  and  attar  of  rose,  are  slight  and  d 
small  admixture  of  the  former.  If  grass  oil  is  added  ' 
it  will  prevent  its  congealing. 

Adulteration — The  grass  oil  prepared  by  the  nativef 
nnfrequently  contaminated  with  fatty  oil. 


Other  Products  of  the  genus  Andropoj 

Herba  Schcenanthi  vel  Squinanthi,  Juncus  od 
Camelorum, 
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ind  lip  to  ftn  ele\Tition  of  11,000  feet.  Mr.  Toll)orl  has  sent  us 
MIS  under  the  name  of  A7mri,;;athere(l  l»y  himself  in  1809  l>etween 
and  Kot  Sullan,  and  quite  a^jroein^  with  the  drug  of  phannacy. 
iss  ha<^  an  aromatic  pun^jent  taste,  whidi  is  retaincil  in  very  old 
.»ns.     We  an»  not  aware  that  it  is  distilled  for  essential  oil. 

icus  or  Vetti-ver  * — Tliis  is  the  long  fihrousroot  o{  And rn]H)ffon 
'UA  Ketz,  a  large  gitiss  found  ahundantly  in  rich  moist  ground  in 
•n  India  and  Hengal.     Inscriptions  on  copper-])lates  lately  dis- 

in  the  district  of  Etawah,  south-east  of  Agra,  ami  dating  from 
iK)  and  1174,  record  grants  of  villages  to  Brahmins  by  the 
■  Kiinauj.  and  enumerate  the  imposts  that  were  to  be  levi(*d.  Tliese 
taxes  on  mines,  salt  pits  and  the  trade  in  precious  metals,  also 
wall  (BaAnia)  and  mango  trees,  and  on  Cu^cna  Grass,- 
:us,  which  ap|)ears  occasionally  in  the  London  drug  sales,  is  used 
[in«l  for  laying  in  drawers  as  a  perfume.     In  India,  it  serves  for 

(nfties  or  screens,  which  are  placed  in  windows  and  doorways, 
en  wotted,  diffuse  an  agreeable  odour  and  coolness.  It  is  also 
'  making  ornamental  baskets  and  many  small  articles,  and  has 
putation  as  a  medicine. 


RHIZOMA   GRAMINIS. 

Gram  in  is;  CottrJi  Grasvi,  Quitch  Gra^i,  DoffsGrojis ;  ¥.  Chicndcnt 
"nun If n  int  Ptiif  Chientlent ;  G.  Qturkemnfrzel,  Grfunrnrzfl. 

anical  Origin — Agmpifrnm  repnts  P.  l^»auv.  {Tritirvm  rrprns}^)^ 
'  diffused  weed,  growing  in  fields  and  waste  places  in  all  imrt-i  of 
in  Northern  Asia  down  to  the  region  south  of  the  Caspian,  also 
1  America ;  and  in  South  America  to  Patagonia  and  Tierra  del 

tory — The  ancients  were  familiar  with  a  grass  terme<l  "Aypwari^ 
mm,  having  a  creeping  rootstock  like  that  under  notice.  It  is 
►le  to  determine  to  what  species  the  plant  is  referable,  though  it  ^ 

ble  that  the  grass  Ci/nodon  Dacttjhm  Pers.,  as  well  as  Affroptfrnm 
ras  included  under  these  names. 

corides  asserts  that  its  root  taken  in  the  fonn  of  decoction,  is  a 
•niedy  in  suppression  of  urine  and  vesical  calculus.     The  same  ■ 

its  are  made  by  Pliny  ;  and  again  occur  in  the  writings  of  Ori-  I 

iiiid  Mavcelhis  Jlmpiricus*  in  the  4th,  and  of  Aetius*  in  the  M\ 
and  are  repeate<l  in  the  mcdiieval  herbals.*^  Turner '  and  (teranle 
ril>e  to  a  decoction  of  grass  root,  diuretic  and  lilhontriptic  virtues, 
g  is  still  a  domestic  remedy  in  great  rt»pute  in  France,  being 
a  demulcent  and  sudorific  in  the  form  t>f  (ij^ani-. 

:ription — (.'ouch-gi-ass   has  a  long,  stiff,  pale  yellow,  smooth 

■ 

,  oilierwi«iC  written  Khusl'htf.%  a  ^  T«'tra)iiMi  priiiui',  »rnn««  i.                                                            | 

ttt-il  by  the  HngliMli  in  India,  in  *  A»  in  th»'  HfrKtriut  /*,if-n\ir  j>ritit«tl  in                                   I 

nan  the   IVrsian  Khits.'Vftti-ttr  14S,'i,  in  which  it  is  .•wid  of  (/rnM'-fi     "aiiui 

yalini  nfini«' of  thr  plant.  ilrcuctitmiji  ojus  .  .  .  vjilet  rontri  •li^Miriam                                   « 

f  A^tftt.  Sim',  of  Jl'-nf/'ify  \\i^.  \i^7^.  .  .  .  «'t    fnuiint    Inpiirm  et    rur.i*    vnimni 

Vf«it\T  «'t  |»ri 'vno.it  nrinain  .  .   .  ." 

fuU  fihiphni/m,  ra]i.  i.  (Agrostis).  '  llerlmll,  i>art  2.  ir»0»>.  13. 
iieatruiUiSf  cap.  xxvi. 
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rhuome,  -^  of  an  inch  in  diameter,  creeping  close  under  fhe  sd 
the  ground,  occasionally  branching,  marked  at  intervals  of  about 
bjr  nodes,  which  bear  uender  branching  roots  and  the  remains  of 
ing  rndimentaiy  leaves. 

As  found  in  the  shops,  the  rhizome  is  always  free  from  root 
into  short  lengths  of  ^  to  4  of  an  inch,  and  dried.  It  is  thus  in  t 
of  little,  shimng,  straw-coloured,  many-edged,  tubular  pieces^  w 
without  odour,  but  have  a  slightly  sweet  taste. 

Microscopic  Structure — ^A  transverse  section  of  this  rhizon 
two  different  portions  of  tissue,  separated  by  the  so-called  nndeufl 
Hie  latter  consists  of  an  unbroken  ring  of  prismatic  cells,  anal< 
those  occurring  in  sarsa^rilla.  In  Bkiseoma  Gframinis,  the  outei 
the  tissue  exhibits  a  diffuse  circle  of  about  20  liber  bundles, 
interior  part  about  the  same  number  of  fibro-vascular  bundli 
densely  packed.  The  pith  is  reduced  to  a  few  rows  of  cells,  tibe 
being  always  hollow,  except  at  the  nodes.  No  solid  contents  a 
met  with  in  the  tissue. 

Chemical  Composition — ^The  constituents  of  couch-grass 
no  substance  to  which  medicinal  powers  can  be  ascribed.  Tl 
of  the  rhizome  afforded  to  H.  MtUler  ^  about  3  per  cent  of  suga 
to  8  per  cent  of  TriHcin,  C?V3?H)^,  a  tasteless,  amorphous,  gumi 
dtance,  easily  transformed  into  sugar  if  its  concentrated  solutioD 
fora  short  time  at  110''  C.  When  treated  with  nitric  acid,  i 
oxalic  acid.  The  rhizome  affords  also  anoUier  gummy  matter  coi 
nitrogen,  and  quickly  undergoing  decomposition ;  the  drug  mon 
somewhat  rich  in  acid  malates.  Mannite  is  probably  occastona 
sent  as  in  taraxacum  (p.  353),  for  such  is  the  inference  we  dra 
the  opposite  results  obtained  by  Stenhouse  and  by  Volcker. 
pectin  and  resin  are  wanting.    The  rhizome  leaves  4J  per  cent  o: 

Uses — A  decoction  of  the  rhizome  has  of  late  been  recommei 
mucous  discharge  from  the  bladder. 

Substitutes — Agropymm  acutum  R  et  S.,  A.  pungem  R  et 
A,  junceuvi  R  Beauv.,  by  some  botanists  regarded  £is  mere  mi 
varieties  of  A,  repeiis,  have  rootstocks  perfectly  similar  to  this  latt 

Cynodon  Dactylon  Pers.,  a  grass  very  common  in  the  South  of] 
and  Northern  Aifrica,  affords  the  Oros  Chieiident  or  Ckiciulent pied-d 
of  the  French.  It  is  a  rhizome  differing  from  that  of  couch-gi 
being  a  little  stouter.  Under  the  microscope,  it  displays  an  e 
different  structure,  inasmuch  as  it  contains  a  large  number  of 
stronger  fibro-vascular  bundles,  and  a  cellular  tissue  loaded  with 
and  is  therefore  in  appearance  much  more  woody.  It  thus  approx 
to  the  rhizome  of  Carex  arenaria  L.,  which  is  as  much  used  in  Ge 
as  that  of  Cynodon  in  Southern  Europe.  The  latter  appears  to  c 
Asparayin  (the  Cynodin  of  Semmola  ^),  or  a  substance  similar  to  t 

^  Archil' dcrPfuinn.  20Z.  {1S7Z)  17.  mola,   Napoli,   1841. -- Ab-tractoi 

*  Delia  Cuiodina,  nuovo  prodotto  or^^anico,  Ja?iresberichf,  of  Berzelius,  TuVingi 

trovato  nella  fgraniigna  onicinale,   Cyiuxion  536. 

Dactylon. — Opcrc  miiurri  di  Giovanni  Si/n' 


-'CRYPTOGAMOUS  or  FLOWERLESS  PLANTS. 


^crogcns;. 
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LYCOPODIUM. 

Semen  vel  Sporulcc  Lycopodii  ;  Lycopodium ;  F.  Lyeapode  ; 

G,  Bdrlappsanun,  Hexenmehl. 

lotanical  Origin — Lycopodium  clavaium  L — This  plant,  the  Com- 
Clubmoss,  is  almost  cosmopolitaD.  It  is  found  on  hilly  pastures  and 
lis  throughout  Central  and  Northern  Europe  from  the  Alps  and 
nees  to  the  Arctic  regions,  in  the  mountains  of  the  east  and  centre 
pain,  throughout  Bussian  Asia  to  Amurland  and  Japan,  in  North 
South  America,  the  Falkland  Isles,  Australia  and  the  Cape  of  Good 
B.  It  occurs  throughout  Great  Britain,  but  is  most  plentiful  on  the 
3  of  the  northern  counties. 

lie  part  of  the  plant  employed  in  pharmacy,  is  the  minute  spores, 
b,  as  a  yellow  powder,  are  snaken  out  of  the  kidney-shaped  capsules 
K)rangia,  growing  on  the  inner  side  of  the  bracts  covering  the 
spike. 

[istory — The  Common  Clubmoss  was  well  known  as  Muscles  ter- 
t  or  Mu8cu8  clavatus,  to  the  older  botanists,  as  Tragus,  Dodono^us, 
Hfemontanus,  Bauhin,  Parkinson  and  Bay,  by  most  of  whom  its 
^sed  virtues  as  a  herb  have  been  commemorated.  Though  the 
BT  (spores)  was  officinal  in  Germany,  and  used  as  an  application  to 
is  in  the  middle  of  the  17th  century,*  it  does  not  appear  to  have 
known  in  the  English  shops  until  a  comparatively  recent  i)eriod. 
lot  included  by  Dale  ^  in  the  list  of  drugs  sold  by  London  druggists 
)2,  nor  enumerated  in  English  ding  lists  of  the  last  centurj- ;  and 
er  had  a  place  in  the  London  riiarmacopoeia. 

escription — Lycopodium  is  a  fine,  mobile,  inodorous,  tasteless 
»r  of  pale  yellow  liue,  having  at  IC*  C,  a  sp.  gr.  of  rO«J2.  It  floats 
,ter  and  is  wetted  with  difficulty,  yet  sinks  in  that  fluid  after 

wder,  Pharmaeopcsia  M€dic<hchymicaf  •  Pharniacvlo'fia^  I^ml.  161*3. 

Qgd  1050.  588. 


marked  by  minute  ridges,  fomiing  hy  their  intersections,  r 
six-sided  meshes.  At  the  points  of  intersection,  small 
produced,  which  under  a  low  magnifying  power,  give  tl 
speckled  appearance.  Below  this  network,  lies  a  yellow,  ( 
but  compact  membrane,  whicli  exhibits  considerahle  power 
not  being  ruptured  eitlier  by  boiling  water  or  by  potash 
vitriol  does  not  act  upon  it  in  the  cold,  even  after  severa 
instantly  penetrates  the  grains  and  renders  them  transpj 
the  same  time  numerous  drops  of  oil  make  their  appearanc 
exude. 

Chemical  Composition — One  of  the  most  remarkahl 
of  lycopodium  spores  is  a  fixed  oil,  which  they  contain  to  tl 
amount  of  47  per  cent.  Bucholz  pointed  out  its  existence 
obtained  it  only  to  the  extent  of  6  per  cent.  Tet  if  t' 
thorouglily  comminuted  by  prolonged  trituration  with  e 
then  exhausted  with  chloroform  or  ether,  we  find  that  the 
tion  above  mentioned  can  be  obtained.  The  oil  is  a  bland 
does  not  solidify  even  at  -  15°  C. 

By  subjecting  lycopodium  or  its  extract  to  distilla 
without  an  alkali,  Stenhouae  obtained  volatile  bases,  thi 
which  we  can  fully  confirm ;  hut  they  occur  in  exceeding! 
portion.  The  ash  of  lycopodium  amounts  to  4  per  cent. ;  it  is 
it  contains  alumina,  and  one  pet  cent,  of  phosphoric  acid, 
likewise  found  in  the  green  parts  of  the  plant. 

Production  and  Commerce — To  obtain  lycopodiun 
the  plant  are  cut  as  the  spikes  approach  maturity,  taken  fa 
powder  shaken  out  and  separated  by  a  sieve.     It  is  collec 
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alteration — The  spores  are  so  peculiar  in  structure,  that  they 
distinguished  with  certainty  by  the  microscope  from  all  other 
ces.  It  is  only  the  species  of  cluhmoss  that  are  nearly  related 
iratum,^  that  yield  an  analogous  product,  and  this  may  be  used 
ual  advantage. 

•ch  and  dextrin,  which  are  sometimes  fraudulently  mixed  with 
►res,  are  easily  recognized  by  the  well-known  testa.  Inorganic 
ares,  as  gypsum  or  magnesia,  may  be  detected  by  their  sinking  in 
ide  of  carbon,  whereas  lycopodium  rises  to  the  surface ;  or  by 
ttion,  a  good  commercial  drug  leaving  about  4  per  cent  of  ash. 
ilen  of  pho^nogamous  plants,  as  of  Pinus  silvestris,  looks  at  first 
uch  like  lycopodium,  but  its  structure  is  totally  different. 


FILICES. 

RHIZOMA  PILICIS. 

Vilicis  maris ;  Male  Fern  Khizome,  Male  Fern  Root ;  F.  Raeint  de 

Foiigire  mdle ;  G.  Famvmrzd. 

tanical  Origin — A^jndium  Filix-mas  Swartz  {Polypodium  L) 
lie  fern  is  one  of  the  most  widely  distributed  species.     It  occurs 

Europe  from  Sicily  to  Iceland,  in  Greenland,  throughout  Central 
issian  Asia  to  the  Himalaya  and  Japan  ;  is  found  throughout 
and  again  in  Java  and  the  Sandwich  Islands.  In  North  America 
Etnting  in  the  Eastern  United  Stcites,  being  principally  replaced 
nearly  allied  Aspidinm  marginnU  Sw.  and  A,  Oohlieanum  Hook. ; 
is  met  with  in  Canada,  California  and  Mexico,  as  well  as  in  New 
a,  Venezuela,   Brazil,   and   Peni;   and  throughout  Africa   from 

to  the  Cape  Colony  and  Mauritius. 

itory — The  use  of  the  rhizome  of  ferns  as  a  vermifuge,  was 

to  the  ancients,*  but  was   subsequently  nearly  forgotten  until 

by  the  introduction  of  certain  secret  remedies  for  tapeworm,  of 

powdered  male  fern  rhizome,  combined  with  drastic  purgatives, 

hief  constituent. 

ledioine  of  this  kind  wa«;  prepared  by  Daniel  Mathieu,  a  native 
:hatel,  bom  in  1741,  who  established  himself  as  an  apothecary  in 

His  treatment  for  the  parasite  was  so  successful  that  it  attracted 
ice  of  Frederick  the  Great,  who  purchased  his  nostnim  for  an 
r  of  200  thalers  (£30),  besides  conferring  upon  him  the  dignity  of 
'ouncillor.' 

at  celebrity  was  also  gained  for  the  method  of  treating  tapi»worm 
"A  by  Madame  Nuffler  or  Nuffer,  the  widow  of  a  surgeon  at  Murten 
I  in  Switzerland,  who  in  1775  obtained  for  the  secret  from  liouis 
ifter  an  inquiry  by  satans  of  the  period,  the  sum  of  18,0(M)  livres. 
fthod  of  treatment  consisted  in  the  administration  of — 1.  Panada 
f  bread  with  a  little  butter.     2.  A  clyster  of  salt  water  and  olive 

Tlie  " ifpeeifique  " — simply  jxiwdered  ftrn-TOot.     4.  A  purgative 

:U1]v    L.  annndHum,  L,    cmtjila-  '  Corntz,    Lfs  familUjt  moiiMU*  dt  la 

kI  L.  inuwiatutn.  vilU  de  Xeuchdiil^  1^64.  20. 

■ay,   ApparxUuM    Medicaminum,   r. 
3^471. 
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boliiB  of  oabmel,  gamboge,  scammony,  and  dn^tetio  ifachdkiii 
in  the  forogoing  oider.^ 

Peschieir'  of  Geneva  lecommended  as  a  sulistdtate  for  ti 
powder  of  the  root,  an  ethereal  extract^  an  efficient  prepoialii 
though  proposed  in  1826,  was  scarcely  nsed  in  Ei^^d  ni 
1851 ;  at  present  it  is  Uie  only  form  in  which  male  fern  is  emp 

Description — The  fiesh  rhizome  or  caudez  is  short  and  ma 
inches  in  diameter,  decumbent,  or  rising  a  few  inches  abome  th 
and  bearing  on  its  summit  a  circular  tuft  of  ih>nds,  which  in  ti 
part  are  thickly  boBet  with  1»own  chaffy  scales.  Below  the  giowi 
are  the  remains  of  those  of  previous  seasons,  which  retain  in  1 
fleshy  bfluses,  vitality  and  succulence  for  years  after  their  ujm 
has  perished.  From  among  these  fleshy  bases,  spring  Uie  Ui 
branching  roots.  The  rhizome  is  rather  fleshy,  and  easily  ei 
knife,  internally  of  a  bright  pale  yellowish  green ;  it  has  veiyli 
and  a  sweetish  astringent  taiste.  For  pharmaceutical  use,  it  i 
collected  in  the  late  autumn,  winter  or  early  spring,  divested  of 
portions,  split  open,  dried  with  a  gentle  heat»  reduced  to  ooaia 
and  at  once  exhausted  with  eth^.  Extract  obtained  in  thia 
more  efficient  than  that  which  has  been  got  Srom  rhisome  that 
kept  some  tima 

Microscopic  Structure — On  transverse  section  of  the  i 
the  tissue,  diows  rounded,  somewhat  polyhedral  oeUs  with  poio 
the  outer  cells  are  brown  and  rather  smaller,  but  do  not  ei 
r^ular  flattened  shape,  usual  in  many  suberous  coats.  Wi 
cortical  layer,  there  is  a  circle  of  about  10  large  vascular 
besides  a  large  number  of  smaller  ones  scattered  beyond  tl 
The  leaf-bases  exhibit  a  somewhat  different  structure,  their 
bundles,  usually  8,  forming  but  one  diffuse  circle. 

The  cells  of  the  parenchyme  contain  starch,  greenish  or  1 
granules  of  tannic  matter,  and  drops  of  oil.  In  the  green,  vi 
vegetating  parts  of  the  rootstock  there  are  numerous  smaller  ai 
intercellular  spaces,  into  which  a  few  stalked  glands  project,  a 
by  Prof.  Schacht  of  Bonn  in  1863.  These  globular  ghinds  < 
from  the  cells  bordering  the  intercellular  spaces.  After  their  c 
development,  and  the  appearance  of  starch  in  the  adjacent  parei 
they  exude  a  greenish  fluid,  which  when  thin  slices  of  the  rhiz 
kept  some  time  in  glycerin,  solidifies  in  acicular  cr>'stals.^ 
glands  appear  to  be  wanting  in  most  of  the  allied  ferns,  s 
Aspidiuvi  Oreoptcris  Sw.  and  Asplenium  Filix-fccmina  Beml. 
have  been  observed  by  one  of  us  (F.),  in  the  rhizome  o{  A.  spimdoi 
Similar  glands  but  not  exuding  a  green  liquid,  occur  between  th* 
below  the  vegetating  cone  of  the  rootstock. 

Chemical  Composition — Of  the  numerous  examinations 
have  been  made  of  this  drug,  those  of  Bock  (1852),  and  of  Luck 

*  Traitanent  coiitrc  U  Tinia  ou  rcr  soli-  -  Bihlioth^qiw  VnivtrseJh',  xii.  il 

toirc^  ivratiqui  d  Morai  en  Suisse,  cxamim  xxx.  (1826)  326. 

rf.  tprouvi  d  Paris.      Publie  par  ordre   du  '  The  cliemicnl  nature  of  this 

Koi,  1775.  4",  pp.  80.  3  plates,    one  rcpro-  mains  to  be  ascertained.    The   n 

senting  the  plant,  its  rhizome  and  leaves. —  probably    Filicic    Acul,    arcompa: 

Also  tuglisn  tranalation  by  Dr.  Simmons,  chloruphyll  and  essential  oil 
London,  1778.  8°. 
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1  especially  mentioned.  Besides  the  aniversally  distributed  con- 
is  of  plants,  there  have  been  found  in  the  rhizome  3  to  6  per 
f  a  green  fatty  oil,  traces  of  volatile  oil,  resin,  tannin  (Luck's 
9pidic  and  Pteritannic  Acids)  and  crystallizable  sugar,  which 
ng  to  Bock,  is  probably  cane  sugar. 

)  medicinal  ethereal  extract,  of  which  the  rhizome  yields  about 
ent,  deposits  a  colourless,  granular,  crystalline  substance,  noticed 
wjhier  as  early  as  1826,  and  subsequently  designated  by  Luck, 
Acid.  Grabowski  (1867)  assigned  it  the  formula,  C"H>»0*. 
.m  from  Prof.  Buchheim  that  he  regards  filicic  acid  as  the  source 
medicinal  efficacy  of  the  dnig.  By  fusion  with  potash,  filicic  acid 
erted  into  phloroglucin  and  butyric  acid.  The  green  liquid  por- 
the  extract  consists  mainly  of  a  glyceride  called  Filixolin,  from 
Luck  obtained  by  saponification  two  acids,  the  one  volatile,  Filas- 
icid,  the  other  non-volatile,  termed  Filixolic  Acid, 
lin  (1867)  showed  that  the  tannic  acid  of  male  fern  may  be 
X)sed  by  boiling  dilute  acids,  into  sugar  and  a  red  substance, 
«/,  C**H'®0^*,  analagous  to  Cinchona-red. 

loonbroodt  ^  performed  some  interesting  experiments  with  fresh 
)0t,  showing  that  it  contains  volatile  acids  of  the  fatty  series, 
which  is  probably /(>r7/iic;  but  also  a  fixed  acid,  accompanied  by 
of  disagreeable  odour.  The  liquid  distilled  from  the  dried  root 
}t  evolve  a  similar  odour,  nor  did  it  contain  any  acid  body. 
Jl  quantity  of  essential  oil  was  obtained  by  means  of  ether 
he   alcoholic  extract  of   the   fresh  but  not  of  the   drietl  root- 

5  substance  called  Aspidinc,  reganled  by  Pavesi  as  the  active  con- 
t,  seems  to  be  essentially  filicic  acid.     The  rhizome  of  male  fern 

2  to  3  per  cent,  of  ash,  consisting  mainly  of  phosphates,  carbonates, 
Iphates  of  calcium  and  potassium,  together  with  silica. 

les — The  ethereal  extract  has  been  prescribed  for  all  kinds  of 
nal  worms;  but  recent  experience  goes  to  prove  that  its  effects 
efly  exhibited  in  cases  ot*  tapeworm.  It  is  eiiujilly  and  thoroughly 
ous  in  the  thi*ee  kinds  rt»si)e(!tively  tenned  TVrwia  solium,  T. 
canncllaia  and  Bo(hriocc2>?inh(s  latns, 

bstitution — The  rhizomes  of  Asplcnium  Filir-fcvmina  Bemh., 
um  Orcopteris  Sw.,  and  A,  spinulosum  Sw.  may  be  mistaken  for 
f  A.  Filit-mas.  Tlie  best  means  of  distinguishing  them  is 
d  by  transverse  sections  of  the  leaf-bases.  In  FUix-mas, 
jtion  exhibits  8  vascular  bundles, — in  the  other  ferns  named,  only 
iifference  easily  ascertained  by  examination  under  a  lens. 

tjmI  de  Midecine  <U  Brujrlhs,  1867  and  l86S~alw>  Wittstein*!  ViefUljahrt^ 
^rpraJd,  Pharm.  xviiL  (1869)  106.  t 
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UCHENEa 

LICHEN    ISLANDICU8. 

J  F.  Lichen  au  Mousse  d^Iskmde;  G.  IdSmUsAmi 

i     sin — i  .  'sUmdiea  Achariua.^ — ^It  it  ih 

n     I  o      10m  u:    mland»  Spitzbeigen,  Wb&m^  i 

a  I  d  11^  gn   '8  even  in  the  plains,  ft  ii 

cue  moQ     1  of  O:       Britain,  France,  Itehr  and  % 

s     t      ana  ana  in  I      southern  j  mubian  oonntriea.    Itakoioi 

ho      JEk.       ca  and  in  the  Antarctic  i^ons. 

H  ory — In  the  North  of  Europe,  this  lichen  has  long  be» 
under  tne  general  name  of  Most,  Mossa  or  Mus  as  an  article  et 
Ole  Borrich,  of  Copenhagen  (1671),  called  it  Muscus  catharticus,  und 
notion  that  in  early  spring  it  possesses  purgative  properties.* 
medicinal  employment  in  pulmonary  disorders  was  favourably  spol 
by  Hjame  in  1683,^  but  it  is  only  since  1757  that  it  has  coiw 
general  use  as  a  medicine,  chiefly  on  the  recommendation  of  lii 
and  Scopoli 

Description — The  plant  consists  of  an  erect,  foliaceous,  \xm 
thaUus,  about  4  inches  high,  curled,  channelled  or  rolled  into  t 
terminating  in  sprea^ling  truncate,  flattened  lobes,  the  edges  of  1 
are  fringed  with  short  thick  prominences.  The  thallus  is  smooth, 
or  of  a  light  olive-brown;  the  under  suiface  is  paler  and  irr^ 
beset  with  depressed  white  spots.  The  apothecia  (fruits),  which  a) 
very  common,  appear  at  the  apices  of  the  thallus,  as  rounded  Iw 
bodies,  ^u^  to  3^  of  an  inch  across,  of  a  dark,  rusty  colour.  The  ( 
and  mode  of  division  of  the  thallus  vary  greatly,  so  that  many  vai 
of  the  plant  have  been  distinguished. 

In  the  dry  state,  Iceland  moss  is  light,  harsh  and  springy  ;  it  al 
water  in  which  it  is  placed,  to  the  extent  of  a  third  of  its  w 
becoming  soft  and  cartilaginous ;  it  ordinarily  contains  about  I 
cent,  of  hygroscopic  water.  It  is  inodorous,  but  when  wett^ 
slight  seaweed-like  smell ;  its  taste  is  slightly  bitter. 

^  Cclraria  from  cetra,  an  aucient  shield  of  ^  Murray,   Apparatut  Med»atmt*i 

hide,  in  allusion  to  the  circular  apothecia.  (1790)  510. 

'  Bergius,  Materia  Medico,  Stockholm,  ii. 
(1778)  866. 
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:ro8Copic  Structure — A  transverse  section  exhibits  when 
f  magnified,  a  broad  loose  central  layer  of  long,  thick- walled 
Liig  cells  or  hypha:,  containing  air,  and  enclosing  wide  hollow 

This  middle  layer  encloses  a  certain  number  of  larger  cells 
loiiidia,  coloured  witli  chlorophyll  The  gonidia  are  not  destroyed 
)y  strong  sulphuric  acid,  or  by  boiling  them  with  potash.    They 

however  a  deep  violet  colour  when  treated  with  caustic  potash 
in  left  for  24  hours  in  a  solution  of  iodine  in  potassium  iodide. 
\  tissue  on  either  side  of  this  central  layer  consists  of  very 

felted  hyphie,  without  inter\xning  spaces,  and  does  not  appear 
tain  any  particular  substance.  This  compact  and  tenacious 
Misses  into  a  thin  cortical  layer  consisting  of  cells  very  closely 
together.  Under  the  influence  of  reagents  this  layer  becomes 
ident :  thus  when  moistened  with  strong  sulphuric  or  hydrochloric 
separates  from  the  rest  of  the  tissue  as  a  coherent  membrane, 
Is  itself  backward.  On  boiling  with  water  the  inner  tissue  swells 

cell-walls  being  partly  dissolved.  Thin  slices  of  the  liclien  are 
d  reddish  or  pale  blue  by  iodine  water, — more  distinctly  blue,  if 
isly  treated  with  sulphuric  acid.  The  colour  spreads  uniformly 
le  inner  tissue,  but  no  starch  granules  can  be  detecteil ;  the  cortical 
\  merely  coloured  brown  by  iodine.     The  wlute  si)ots  on  the  outer 

of  the  thallus  are  resolved  by  pressure  under  a  plate  of  glass 
inute  round  transparent  granules,  not  coloured  by  iodine,  and 
^ranched  cells  like  those  of  the  central  layer. 
J  short,  thick  prominences  on  the  eilge  of  the  tludlus,  fre<|uently 
ate  in  one  or  more  sao-like  cavities  (sperfnogonia)  containing  a 
umber  of  simple  bar-shaped  cells  {sptnnatia),  only  G  mkm.  long ; 
xe  enveloped  in  transparent  mucus,  and  may  be  exj^elled  by 
re  under  glass.  It  has  been  shown  by  Stahl  (1874)  that  they  repro- 
ve fertilizing  corpuscles  of  seaweeds  of  the  class  FlorUlar. 
3  obser\'ations  of  De  Bary  (18GG)  and  Schwendener  (18r,7-7()) 
lied  and  much  extended  by  the  researches  of  IJomet*  (1S73-74), 
shown  that  the  gonidia  of  lichens  are  referable  to  some 
I  of  Alga,  and  are  capable  of  an  independent  existence ;  that  the 
ns  of  the  hyplue  to  the  gonidia  are  of  such  a  nature  as  to  exclude 
4sibility  of  either  of  those  bodies  being  produced  by  the  other ; 
irther,  that  the  theory  of  parasitism  is  the  only  one  capable  of 
ling  these  relations  in  a  satisfactory  manner.  Under  tliLs  singidar 
,  lichens  are  compound  organisms,  formed  of  an  alga,  and  of  a 
1  living  upon  it  as  a  parasite. 

emical  Composition — Boiling  water  extracts  from  Iceland 
IS  much  as  70  per  cent  of  the  so-called  Lichenin  ur  Lufun-starch, 
^  which  is  perfectly  devoid  of  structure  The  decoction  (1  :  '20) 
izes  on  cooling,  and  assumes  a  i*eddish  or  bluish  tint  by  solution 
jie.  This  property  of  lichenin  is  plainly  seen,  when  the  ibug  is 
Jiausted  bv  boiling  spirit  of  wine  containing  some  carbonate  of 
ium ;  and  then  boiled  with  50  to  100  parts  of  water,  and  the  decoc- 
r^ipitated  by  means  of  alcohol  The  lichenin  thus  obtaint*d  in  a 
state,  must  be  deprived  of  alcohol  by  cautiously  washing  it  with 

ierchcM  tur  Us  ffonidics  dcs  Lichciui. — Ann.   (/«.«  H'-Uno.'s   iMt,   (Itot)  xviL    (1S73) 
11  pbt«i» ;  also  xix.  (1674)  314  320. 
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water.  Powdered  iodine  wOl  now  immediately  impai-t  to  it  whi 
moist  an  intmse.  Hue.  Its  composition.  C'^H^C,  agrees  with  ■ 
starch  and  cellulose ;  and  it  must  be  regarded  as  a  modification 
latter,  being  likewise  soluble  in  water  and  in  ammoniacal  solo 
copper.  Licbenin  is  not  a  kind  of  mucilage,  because  it  yid 
insi"nificant  traces  of  mucic  acid,  if  treated  with  conceBtrated 
acid ;  and  also  because  it  contains  no  inorganic  constituents.'  n 
trifling  proportion  of  mucic  acid  it  furnishes,  may  depend  up 
presence,  in  small  amount,  of  an  independent  mncilaginous  bwly. 

The  chlorophyll  of  the  gonidia  is  not  soluble  in  hydrochJor 
and  hence  is  distinguished  by  Knop  and  Schnedermann  as  TkaSl 
its  quantity  is  extremely  smalL 

The  bitter  principle  of  cetraria,  called  Cetraric  Acid  or  fl 
C^H'^O^,  crystallizes  in  microscopic  needles,  is  nearly  insoluble  : 
water,  and  forms  with  alkalis,  yellow,  easily  soluble,  bitter  stlu 
lichen  also  contains  a  little  sugar,  and  about  1  per  CMjnt.  of  a  p 
body,  Lickenostearic  Add,  C"H"*0*,  the  crystals  of  which  a 
120°  C.  The  Zickenic  Acid  foimd  by  I'faff  in  182G  in  Icoland  ma 
formeily  regarded  as  a  peculiar  compound,  lias  bevn  proved  id 
with  fumaric  acid. 

In  common  with  many  lichens,  cetraria  contains  Oxalic  Atid' 
said  to  yield  also  some  tartaric  acid.  The  ash  which  amomitt 
per  cent,  consists  to  the  extent  of  two-fifths,  of  silicic  acid  eoi 
chiefly  with  potash  and  lime. 

Collection  and  Commerce — Iceland  moss  is  collected  io 
districts  where  the  plant  abounds,  at  least  for  local  use,  as  in  ft 
whence  some  is  shipped  to  other  countries.  It  is  also  gstbe 
Switzerland,  especially  on  the  mountains  of  the  canton  of  Ln«re 
in  Spaiu.^     None  is  exported  from  Iceland. 

Uses — It  is  given  in  decoction  as  a  mild  tonic,  combined  witl 
active  medicines.  It  is  very  little  employed  in  Iceland,  and  o 
seasons  of  scarcity,  when  it  is  sometimes  ground  and  mixed  iri 
flour  used  in  making  the  ffrout  or  grain  soup.  Occasionally  It  it 
boiled  in  milk.  It  is  not  given,  as  has  been  asserted,  to  dm 
animals. 

An  interesting  application  of  Iceland  moss  has  recently  bea 
in  Sweden.  Sten-Stenbei^g  treats  it  with  snlphoric  or  hydrochlonc 
when  72  per  cent,  of  grape  sugar  are  formed,  which  may  be 
verted  into  alcohol' 

FUNGL 

SECALE    CORNUTUH. 

Eiyota  * ;  Ergot  of  Rye,  Sjparred  Rye  ;  F.  SeigU  ergoU;  G.  Jfittfert 

Botanical  Origin — Claviceps  purpurea  Tulasne,  a  fnngu  d 
order  PyrenomyceUs,  of  which  ergot  is  an  immature  form,  it  beioj 

>  The  Tuiooa  mncilkgei  and  gtmu  yield  ■  Dingter'i  iUyAaAnubka  Jt^td 

from  4  to  20  pw  cent  of  Mh,  bnt  pure  (1670)  177 ;   Um  CktMiiAa  CMm 

ichsiiui  fields  noiw.  1S70.  807. 

*  pat.  of  SpamiA  iVixIiKfwM,— Loudon  ■  Frmn  the  French  «nnl.  ■■!  JMlll 

'••""""i,  I8B1.  scocieiipar. 
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(termed  in  the  British  Pharmacopceia  compact  mycelium  ox  spawn) 
I  within  the  paleae  of  numerous  plants  of  the  order  Graminca^. 
is  obtained  almost  exclusively  from  rye,  Secale  cereale  L. ;  but 
fungus  is  produced  on  grasses  belonging  to  many  other  genera, 
fnirn,,  Alopecurus,  Ammaphila,  Anthoxanihum,  Arrhenaihenim, 
'achypodium,  Calartut^ostiB.Dactylis,  Glyceria,  Hordeum,  LoHuin^ 
Triticiim,  Other  organisms  of  diverse  form,  but  of  doubtful 
istinctness,  are  developed  in  Molinia,  Oryza,  Phragmites,  and 
sses.     In   the   order  Cyperacew  (e.g,  Scirptis),  iHJCuliar  ergots 

►ry — Although  it  is  hardly  possible  that  so  singular  a  production 
hould  he  unnoticed  in  the  writings  of  the  classical  authors,  we 
)  undoubted  reference  to  it  has  been  discovered.*  The  earliest 
er  which  we  find  ergot  mentioned  on  account  of  its  ol)stetric 
I  towards  the  middle  of  the  16th  century,  by  Adam  Lonicer  of 
,  who  describes  its  appearance  in  the  ears  of  rye,  and  adds  that 
•ded  by  women  to  be  of  remarkable  and  certain  efficacy.*  It 
ry  clearly  described  in  the  writings  of  Johannes  Thalius  (1588), 
ks  of  it  as  used,  "ad  Kisttndum  sanf/uinrw"^  In  the  next 
t  was  noticed  by  Caspar  Bauhin  (162*i),  who  termed  it  Secale 
;*  and  in  1093,  by  the  English  botanist  Kay,  with  allusion  to 
inal  properties.* 

iw,  a  Dutch  accoucheur,  employed  ergot  in  1747,  Tliirty  years 
sgranges  of  Lyons  prescribed  it  with  success ;  but  its  iKJculiar 
rtant  properties  were  hardly  allowed  until  the  commencement 
esent  century,  when  Dr.  Stearns  of  New  York  succeeded  in 
or  them  fuller  recognition.®  Ergot  of  lye  was  not  however 
into  the  London  riiarniacopaaa  until  1830.^ 
se  of  Hour  containing  a  considerable  proportion  of  ergot,  gives 
very  formidable  disease,  distinguished  in  modem  medicine  as 

but  known  in  early  times  by  a  variety  of  names,  as  Morbus 
vSy  convulsivuSy   mnlignus,  vpidemicus   rcl   ceraflis,   Raphania, 

raphtniia  ^  or  Igjiu  sancfi  AntoniL 

of  the  malignant  epidemics  which  visited  EurojKJ  after  seasons 
nd  scarcity  during  the  middle  ages,  have  been  referred  with 
less  of  probability  to  ergot- disease.®  The  chroniclers  of  the 
8th  centuries  note  the  occurrt^nce  of  maladies  which  may  be 

as  due  to  ergot ized  gniin.  There  is  less  of  doubt  regarding 
mics  that  prevailed  from  the  10th  century  and  were  frequent  in 
nd  in  the  12th  in  Sj)ain.     In  the  year  ir)i>G,  Hesse  and  the 

regions  were  ravagtMl  by  a  frightful  pestilenci*,  >\hich  the 
Faculty  of  Marburg  attributed  to  the  presence  of  ergot  in  the 
[)nsumed  by  the  population.     The  same  disease  appeared  in 


Pliny's XuL  Hist.  Ixx.k  IS.  ch.  44. 

biuh,  ed.  1582.  285  (nut  in  the 

56*)). 

Wtynia,  Fmncof.  158S.  47. 

rfu'airi  JUManiri,  liaail.  1023.  23. 

hint.  ii.  (1693)  1241. 

fherapeuiUs  and  Mat.  Mni.  ii. 

^25  to  1828,  the  wholr^ile  price 
rye  in  London  wis  from  36j.  to 


50.f.  ptT  R>.,  that  in  to  .«wv,  fn>in  twelre  to 
tifleou  tinicH  its  prwtMit  value. 

•  IVnira,  Klnn.  of  Mat,  MoL  ii.  (1850) 
10O7. 

•  (  on.Hult  HiijHT,  Lfhrhwh  tUr  ftrsehichtM 
drr  Malicin  und  dfr  Volksk-mnkh^itfn^  1845. 
i.  256.  830,  ii.  U4  ;  C.  K.  H«>u»in^r,  Rt- 
rhrrches  tU  Patholo<rU  etnnpttrtf,  Caftiiel,  i. 
(1853)  543-554;  Mcrat  H  De  Lens.  Did, 
MaL  Med,  iiL  131,  t^  268. 
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France  in  1630,  in  Voigtlandia  (Saxony)  iu  the  yews  1648,  I'U'.'iiiKi 
1675 ;  again  in  various  parts  of  France,  as  Aquitaine  and  Sologuc.  a 
'  1650, 1670  and  1674.  Freiburg  and  the  neighbouring  region  «rere  risjtal 
by  the  same  malady  in  1702 ;  other  parts  of  Switaerljuid  in  17!>M6; 
Saxony  and  Luaatia  in  1716;  many  other  districts  of  Germany  in  1*17. 
1722, 1736  and  1741-2.'  The  last  epidemic  in  Europe  occaaiooei!  by 
ergot,  appears  to  be  that  which,  after  the  rainy  season  of  1816,  ruittJ 
Lorraine  and  Burgundy,  and  proved  fatal  to  many  people  of  the  poont 
class.  Ergot  disease  is  sometimes  observed  in  Abyssinia  at  the  ])reMBl 
day,-  and  a  few  cases  of  it  have  even  been  lately  reconled  in  BavBiu.* 

Formation — The  true  natuie  of  ergot  baa  long  been  the  souite  d 
a  great  diversity  of  opinion,  noiv  set  at  rest  by  the  admirable  resari^ 
of  L.  R.  Tulasno,  iJ"oni  whose  M^moirc  siir  V Ergot  des  Glumatta '  ti* 
following  account  is  for  the  most  part  extracted. 

The  formation  of  ergot  often  affecta  only  a  few  caryopeitlet  m  i 
single  ear;  sometimes  however,  more  than  twenty.  In  tho  fonacr asr. 
the  healthy  development  of  the  other  caryopsidcs  ts  not  prcv«Btei  ifll 
if  too  many  are  attacked,  the  entire  ear  decay.'*,  Tlio  wore  iioUid 
ergots  generally  grow  larger,  and  attain  their  greatest  size  on  rj*  »iil 
■   springs  up  here  and  there  among  other  cereals. 

The  first  symptom  of  ergot-formation  is  the  so-called  A«uy-Jrr  if 
rye,  a  yellowish  mucus,  having  an  intensely  sweet  taste,  and  tbepmlK 
disagreeahlu  odour  frequently  belonging  to  fungi.  Drope  of  tbil  aniaij 
show  themselves  here  and  there  on  the  ears  in  tho  neighboHrihwd  af 
diseased  grains,  and  attract  ants  and  beetles  of  various  kinds,  es^^T 
the  yellowish-red  Skaffonycha  melarmra  Fabr.,  but  not  beea.  f>=  '^^- 
account,  the  beetle  in  question  has  been  supposed  to  be  in^trin-^'J 
in  the  development  of  ergot,  and  it  may  possibly  be  S",  but  ozil}  -J 
transporting  the  saccharine  mucus  from  one  plant  to  another. 

The  honey-dew  of  rye  contains  neither  oil-drops  norstarefa.  Siht 
dilution  with  water,  it  produces  a  rapid  and  abundant  sepantixi  d 
cuprous  oxide  from  an  alkaline  solution  of  cupric  tartrat«.  Dried  ns 
sulphuric  acid,  it  solidifies  into  a  crj'stalline  inn^.  ASter  a  few  *?* 
the  drops  of  honey-dew  dry  up  and  disappear  from  tho  ear.  Tbe  pia 
at  this  period  becomes  completely  disintegrated,  and  devoid  of  stiiA- 

The  ergotised  soft  ovaries  are  covered  with,  and  penetxatvd  tf » 
white,  spongy,  felted  tissue,  the  mycdium,  of  the  young  fongos.  lis 
made  up  of  slender,  threadlike  cells,  the  hyphen,  the  outer  layer  of  «ksi 
consists  of  radially- diveiging  cells,  the  lasidia.  The  whole  myodiiB 
forma  by  its  crevic&s  and  folds,  a  number  of  cavities  opening  eztemBr: 
&om  its  outer  layer,  which  is  also  called  the  hymcninm  or  <jMmuiApUM 
an  immense  number  of  agglutinated,  elongated  granules,  the  amwtf.** 
separated.  These  cells,  the  products  of  Uie  basidia,  are  not  natt  6<« 
4  mkm.  iu  length,  and  give  the  floral  organs  the  appearance  of  )>^ 
covered  with  a  whitish  dust.  The  honey-dew  likewise  contuse  a 
abundance  of  conidia,  but  it  is  only  on  dilution  that  they  are  predpiU** 
and  become   easily  perceptible ;    the   formation   of   the   boney-oe*  ' 

I   TUaot  of  I.anBiiiinc,    Fhil.   Tmia.   \y.  >  Th.  tou  Hfuglin,  JEruv  nodi  .jfc^'^ 

(1760)  100. — Svu  nlso  Hitt.  (U  ia  Mv.  riir/,  dif       tc  Jeaa.  1863.  ISO. 
ifid.,  saiaic  1776.  3iG  ;  and  Mifm.  ,h   'ilid.  >  Wiggen  and  Humiu 

rt   de   Phgs.    vUd.   aania    1770.    280-311.       for  1870.  CS2. 
'17.  •  inn.  ila  Srknera  noL,   Dgt,  B. 

1-G6  tad  t  pUUa. 
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inti!ii:itily  i-"i:iii  i.'« -1  \\it!i  \\\\\*  *A  tin*  i«'iii'li;i  tli'-in-'lv*"^.  I'l.'"'  In 
tlii-i  I'l'.iii.irv  iir  ii:\«  i-iiiiiii  >t;i!.'''  \\.i^  ri-j;ii«l»"l  ;is  mi  ini{f|ii-tiili  i.r  t'i:Tijii*. 
liy  I.r\rillf  M.^^L'T  .  AvI.M  ii;iiiit-(|  it  >y./«'"'/"'  -ttf*tt*  it.     .\t<  "I'liiiL:  tti  Iv-lin 

fl**^'*''    .  it    I.IMV  i-Vrll    )..•  «linr!lv   Itlirf-ilui  r«l   l.V  ''•■rmill.llinlt   nt'    til'-  <  t-iij-lii, 

witliiii  llii-  r.ll  .  nf  rvf. 

Till"  iiivi  •liiini  |-  rii'li;it»-^  :iii«l  •iiv.-Ii*]-';  tl..*  i.iiVii]  »««!-■.  wiili  tli-  -x- 
C«'|»tinii  «»f  tl:-- .tp-A.  aijil  tln-r-'iiy  j-ii-vriit-  it^  tuiiliii"  ^n»utli.  jI'-':--',  ::ij 
«'?*|Mi  i;illy  t!.'*    ij'iMlp   :ili<l    ill--   iliil'l\ii.       At    !!:••   Ist^-    •if'tli'-    i.t:\i  !•«!<. 

tlp-r»'  i-*  t"i!ii««l  I  \  tiiiMif.i-  !i"ii  :iiiil  '_'i;i'lu;il  i!.i:i'»\  i  !•-••  ^<-|i  Li.iii<«ii  «•!'  t!n' 
tliiriul-i  til-  «■{'  :!;■■  iMyi-!:iiiir.  j  iL-ir  r'litij.p'  kii!ii-l-likr  l""iy  tin* 
futnri'  «"run:;  vi"li-:  Mi- k  \\i''iiii;*.  whi?'-  \\iT}i;M.  wljirh  'ji-oIm-iIIv  i-ii! 
l;ir^'<-ly  iii'-itM'«  -  i:i  :.■•.  ..\A  uMmm'-  !y  -•■|mi  ■!•  -  t'ii-iii  tli*-  !ji\ri!iniji  ;l^. 
th»'  Imii^i-  li-.i;.-  ..f  il;.'  i.iiti-r  liii'  ^  ..'I'l  -liiiii!.-  iij-  ;it'l»  i  tli--  •-  mi;-!.  *:i.ii 
•  ►t'  i:-  I'uiiriinu^.  I'.v  tlji^  i:iii\\!!i.  :l;c  ifinaiu-  i-t'  tlii-  •-irvfii'^i-.  -!:ll 
rfrM-_jiii/.tliIi'  liv  ili«-ir  li;iir-  avA  Kv  thi*  ru'!iii;i-i;r^  •■!'  tli»-  -tvl--.  ;i-  \\i  11  ;i> 
h\  tin- »«ur\  i  villi;  j-'iiti"!!"^  ■•!  tip-  iji;.«  •liiiin-li-M:'-.  i  •  ■  "i:.--  \i>-:'-li-  ;i}.'.\i. 
tin"  Jm1«;i-  Mil  till-  .i|M\  i.r  till  iim:iii>'  •i-."!.  i1"'a  ji  •]•  !iii.:  |iiiiiii:i' :iMv 
trim  till'  ritr.  \\\\  ijirlv  l!:f  M..i''  i.»  ii-'Wii.-l  1\  .i  luilv  tl- \.i.i|ir«l 
si-i-il  ;   ill  tlu'  <'<iiiiiiii'i.  i;il  ihii'_',  tip-  .ii.»\  i-i  u-^unllv  1  i-'kiIi  "I!. 

It  i«*  rviclriit  tluit  in  tii'-  j-i --  t.i  «l.v«l"|i!ii"i:!   i«;-!    jt-i  ii!-.-.!.  np* 

Vl  ly  ti^'^lH'  nl"  till'  i  :trv«»|.-.is  111"  ill.-  i\f  iI-h-;  li-.*    IMI'i'I  J"  .1 ''   '   ■-''   ii*'**fH. 

liiit  il.al  it  i^  .>/,«.■•./•/../,■.... .i/,      \ri*li.  r  in  i\l»-iij;il  !  mh.  n-ir  in  .in.i?":iii- 
Ciil  >Hih  till*'  «liH'>  i-i-i^iit  i\liil-ii  :iiiv  ii-i  iiiMnji  f  ;.i  .'  ■  .ii  \i-i-:^  i.r  .i  -# .  -! 
allhtin^jli   it-;  «li'Vcl"pni>  nt   t:i!.«''   j-l  ;■  ••  li'W'-'i   i:--   rl-Aiiin.'  'liini-  .iipi 
tluit  :it  wliiili  lip'  r\i'  li.-jin-  ••!  rij'  !!.      I:   l..i-  1  ■  ■  \\  !■  .' ti-l-l  .  -   .i  « ..m- 
jil»ti-  I'liiiLru-i.  an»l  \\-  -H'li  w;;^  n.t!'p  1   i-y  P--  <  .iii-'.  ■;!•■  'l**!'-    >    •  •■  '*     . 

t'fii.,>:  atpl   liV   Fli'>  S:  '  f f    '   '"■'•■    ^. 

Ni»  I'li'tl'j  ;■  •  Imit  '•  in  *'  •■  ■!..■•   •  ■  ■  m-   \\lti!f  i*    i-  iJMJr.-  i!j  rlii-  •    r 
Init  jai'l  «»ii  ilaiiij-  •■.ii!li,  in'-:'-:  ii:  :  |'!.i'!P!:'.']i  t  *.i\»'  j«'..i- •■.      A*  •t:!;iir 
|niiii!s,  -.mall  Mi-l.jmi.ii-  j..i:i  1,1  -   if  tip-   rJ!:  1.  ti-'.-l  tlp-m-tlvi-   I-pK    ah; 
•Tiuluallv  tl.r.iu    fiit    lit*!-'  wlnt.-   j.  i  !-.      Ti.-  — ■    i'P  r.-.t--  i'l    -:  •■    ".kI:'!-' 
till'  <»u:«-r  lav»-i-i  I'l   :1p'  i:»i-j!r  ■•viin..'  ti-'-ii'*  'jia-liiallv  !•'-■■  *!;•  ir  lirn.i:-  ««■ 

*  ■  ■ 

ami   1 :nf  -mI'  ;in-l  r.i:lp:   j.:  in-;!   :    .i'  :!.•■  -anp*  li:ip-  t!;  ;'  •!.•••■  11-  i' 

wliirh  tlp'V  aif  niailr  nv.  )'■  -"np-  •  ij.ptv  .'.!:  I  i\!»!;-li-l.  1;.  :'•  I'.'t::  ■: 
i»f    llii*  ♦■i;^Mt.   tlji'   r.  )N   ii:..:i   '.ipir    i:l    -li-ji.-    •.iiialtii- il.     T:."    l.-a*!- 

•         •  It  • 

s«ini'-   \M--k'  -M-'Mi  il.«-i:i-i !'.' -   :-v..:i'i^   :!.'•   \\j.\i\    •■:i    -!■  i:-!' i    -Kii.:n. 

stalks  .it"  a  j..il.«  \i..lii  i.'l.iiir.      li..    -:.i'.k -'•::■  n  »itt..'.ii  .Ii  :!i- ii  :n  !'ii«"l. 

with   a    iliiikn'^-   fl"  .il-iu!    \    a    l:!.*-.     Tlpy  •   -i:-:-:    -t   :l.:n.    jmi.i'.'.-I 

rlii^ily  It  Itr.l  i.l]-:liir:-..|..  .1.  \.  :  !  .  i  tit  «-il.      Ki.-  :  i-  -';-  •  j!;:'].   «.|  'l.^ 

furt|p-r  <!•  \i  I--Mi.t :.'.  ■•nlv  --•  h-:\j  .-.-  ":    :•:"!• -ii.  :!.. :  :-  :■■  -.iv.  .i:   :..--: 

i  •  ■ 

until  tip-  \\*\\  fl«»v.  <  liu  ;  tinp- it  \y.  W/hin  :!.>  ji:i«.l  k..\\iVi:.  .\'ii 
fra;:mfnt<  a:»-  « .«jM!'!r  "l  •Irwl-'i'np  n:.  ri.t-ir  aii-  .-"mft:nii>  »■.!■••  j-r"- 
ilini-ij  ri'I'iiiil.- ;  r'aii  p|-  "I  ill' :;M  '.\]t:'!i  l- '.mi.j  ti.  ..'.Ipi  Ii::!,-:  .i* 
1"'  rfi'  -^f  '  t..  '''f:  ,"'•    I- ,    ■•    r.i'.-l.i    .ii.  i  \\ii:ili  ii«  .|i;i-:illy '•\i  r_:'\^    :!:•■ 

>    Kr^;.!     ..f    :•..        ■:;.    •.  I    \\    \u\  <.  '.\     .-■. 

.ifil  !•  Ii  III  :I>- •■j- n  .11  '..iiir. •!..!■  i  r!.r  ii 
*\if  will!-  r,   '  •  .■  i;:   :      -l-  .■  1    jt    ll..   '"i 


■  ■  ■  ■      ■  • 


»  .  ■   '. 
•    ;:.  •:    i:.  :  I!.         :    ' 


III  till    -'»:li  M.ii' !:.    .1.1  ■  n    m -t!!.  r  •■  ■  i-:     .        w?.    lil-x-: 


••   •  ■       k .  ■  i> 


III!  t)i*'  'J<<t)i  April,  it  hIiii  II  li.iti-  •^••iiii'  •.-•ui-l 
ill  Kftnwry  .i!-*.!  l-i^.m  to  -t.iit  >l..ii|« 
frokt  a|>|K:iiri»  tu  rttail  lit-  vi^'.  t.ili'-n  :  th  :  >. 


«  !  J-.:st  .  Ill' I'"  !i'  :■.■!.!.%  :;.•  \  .»:.  ■.•«:.  ..ulv 
:ii  '.h-  !■•  >:ai:.:i.^  •  !  .'■.ii^.-  Y    A.  K. 
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676  FUNG!. 

At  the  point  where  the  stalk  joins  the  spherical  or  somewhat  flattrfoej 
head,  the  latter  is  depressed  and  surrounds  the  stalk  with  an  aniralu 
border.  After  a  short  time  there  appear  oil  the  surface  nf  the  head. 
which  is  -]V  of  an  inch  in  diameter,  a  number  of  brownish  warts,  is 
■which  are  the  openings  of  minnte  cavities,  the  concepttf-tUa  or  pmtktaa. 
On  transverse  section,  they  appear  arranged  radially  round  tlie  circnn*- 
ference  of  the  head.  In  each  cavity  are  a  large  number  of  delicate  ats. 
only  3-5  mkm.  thick,  and  about  100  mkm,  long,  the  fhfi^tF  or  njtn',  e«i 
containing,  as  is  usual  in  fungi,  8  spores.  These  are  simple  thm>i- 
shaped  cells,  filled  with  a  homogeneous  solid  mass. 

The  thicker  ends  of  the  spore-sacs  (oaci)  open  while  still  within  tW 
perithecium ;  the  spoi'es  issue  united  in  a  bundle,  and  are  emitted  from 
the  aperture  of  the  perithecium.  In  consetiuence  of  their  sonievhtt 
glutinous  consistence,  they  remain  united  even  after  their  extmsian,  iqJ 
form  white  silky  flocks ;  their  number  in  the  20  or  30  heads  sometiav 
produced  from  a  single  ergot,  often  exceeds  a  million-  The  heads  lfc«- 
aelves  die  in  two  or  three  weeks  after  they  have  begun  to  make  tb«f 
appearance.  They  represent  the  true  fructification  of  the  fungus  Tte 
state  of  the  plant  appears  to  have  been  first  noticed  in  ISOI  ^ 
Schumacher,  who  called  it  Spharia ;  it  was  subsequently  knnm  m 
Cordiceps.  Cordylicepa,  Kentrosporiwm,  &c.,  until  Tulaane  proved  it  to  b« 
the  final  stage  of  development  of  ergot. 

The  three  different  forms  of  this  structure,  namely,  the  myoeliiia. 
the  eigot,  and  the  fruit-bearing  heads,  are  therefore  merely  aaooenin 
states  of  one  and  the  same  biennial  fungus,  which  have  been  ap[BOf«i' 
ately  united  by  Tulasne  under  the  name  of  Claviceps  purpttrtt.  The 
middle  stage  forms  the  .w/ivo^i'jh,  which  occurs  in  a  lar^e  nnmVriif 
the  most  various  fungi,  and  is  a  special  state  of  rest  of  these  plinta. 
The  direct  proof  that  the  mycelium  is  produced  from  spores  of  the  fruit- 
head  sown  on  ears  of  rye,  was  supplied  by  KUhn  in  1863.  It  hu 
-already  been  mentioned  that  the  same  oi^nism  is  produced  from  oonidii; 
whence  it  appears  that  a  twofold  formation  of  ergot  is  possible, « it  i 
frequently  the  case  in  other  fungi,  I 

Description — Spurred  rye,  as  found  in  commerce,  consists  of  fnsi- 
Torm  grains,  which  it  is  convenient  to  term  er/^ots.  They  are  from  }  to  l\ 
inch  in  length,  and  i  to  4  lines  in  diameter;  their  form  is  subcyltndiiol 

-er  obtusely  prismatic,  tapering  towards  the  ends,  generally  arched,  liti 
■a  longitudinal  furrow  on  each  sid&     At  the  apex  of  each  ergot,  tbere  b 

■often  a  small  whitish  easily  detached  appendage,  while  vie  opposite 
extremity  is  somewhat  rounded.  The  ergots  are  firm,  homy,  somewto 
elastic,  have  a  close  fracture,  are  brittle  when  dry,  yet  difficult  to 
pulverize.  The  whitish  interior  is  frequently  laid  bare  by  deep  transTSK 
cracks.  The  tissue  is  hut  imperfectly  penetrated  by  water,  even  the 
thinnest  sections  swelling  but  slightly  in  that  fluid. 

Ergot  of  rye  has  a  peculiar  offensive  odour,  and  a  mawkish,  nacA 
taste.  It  is  apt  to  become  deteriorated  by  keeping,  especially  wlw 
pulverized,  partly  from  oxidation  of  the  oil,  and  partly  from  the  studJ 
of  a  mite  of  the  genus  Tromiidium.  To  assist  its  preservation,  it  ahoiW 
he  thoroughly  dried,  and  kept  in  closed  bottles. 

Microscopic  Structure — In  fully  developed  ergot,  no  oisuf  ■■ 
he  distinguished.     It  consists  of  uniform,  densely  felted  tisBoe  of  sW- 
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lln«a>l  lik«',  .->iiin\vli:it  tlfi«  k-w:illi  d  r»'lls.  wliirh  jin*  im-u'iilitrly  ]>ai'k('(I 
uii'l  ^li  iitiiiiiuUly  iii;itt«'<I  tni^rtli*-r  tliat  it  is  only  1»y  |»i'«'I>>iipMl  l»nilii]^ 
iif  thill  sliirs  with  |)(itash.  aii<l  alti-riiati'  tn'atiiifiit  with  a4'i(Is  nml 
•'t)i4*r.  tliat  tin*  iinhvithial  rt-IIs  laii  1m»  iiimh;  fvitlfiit.  Without  such 
tn-atiui'iit.th«Mi'llst'Vi'ii  ill  thf  thinni->t  <frti«ni«4.shuwas«nin'wh.it  ruiimU-tl, 
iii'.trly  i<«iMliiiiititrii-  <»utliiir.  Thi*^  ]i'«fiiilo-|iaii'iii  hyiiif  of  cr^nt  cxhihitn 
th<*ivl"ii'  ail  a-^jM-ft  sniiifwhat  ihlltnut  fi«iin  that  i»l'  th«r  lnom-ly  I'rlti'd 
ri'lls  /r.,7«/«/'  iilnthrr  t'uiiui.  Va'JL^^V  iii'V«'itIn-l»'<i".  i-;  imt  iiiaih*  ii[»  nt  ri*lls 
flitU  riii;^' tViiiii  tho**'*  ••!  hiirji  L'*-]ii-ialIy.  It'  thin  Inii;;itii<iinal  shifSdi' 
thf  iiiii'iiiKi'^t  ti^^u*'  ill'-  alliiwiMl  to  ii'iiiaiii  in  a  suliitinii  **\  t  Iirninic 
ac'i«i  I '»ii:.iihin'^'  alinui  1  |.i-i  «'«'iil..  thrv  will  ili-^tiiirtly  A\*\\\  th«' A"/*//**, 
whirh  ah*  ho\\r\i-r  »nii-i.i,  lahlv  ^hnit»r  tliaii  tlio-i-  n|'i»th«i  rnii-'i.  TlnV 
ruiitaiii  nutip-roiis  <hi>)>'*  nf  tal  nil.  hut  iK-itli'M'  >t.ir>  h  imr  i'i\'«t;il'<.  It 
is  ii-iiiarkahh'  that  thi-*  iii-arly  ciiijily  ami  if>r  iiiu>  h  thi*  ki-ii*'<l  ]iaicn- 
cliyiii''  >hnuM  t'oMu  ><i  rniiipiirt  aiid  siiliii  a  ti">-*Uf. 

Th<'  rtll-walU  111'  thf  ti>-ui-  nt"  \\\Hi\  :tif  n^t  jhIihipiI  hlu«*.  rv«*ii 
aftt.'i  |>niIiiii'_M-il  iiiMtiiiciii  with  i<Mhiic  in  solutiiiii  nt'  ]»i!a-^iuni  i«Hli«h'; 
c»r  wht'ii  llir  tis^ui'  lia*.  hn-ii  |ii«\  ii'M-lv  t  natr-i  with  >ulphurif  ariil,  m- 
ki.'|it  i'oi-  (lay>  in  mntat-t  with  [Mita^h  :in<l  .ih-nluti-  alnhul  at  Imo  (*. 
Ill  tliis  ]cs|iirt  the  t:rnuh»>r  i>t  tuir^i  ihlh-i"!  linni  that  ot'  {ihan<-in:^Minii' 
IihilitH. 

nt'  tin*  iiul«-rni'»-t  luws  «•!'  rrl!>  in  i-ru"?.  a  I'l  w  niilv  an*  ••!*  a  vi«th-t 
(■oli.iir.  hut  th»*v  an-  imt  nthi-iwi-.'  ili-tiu_ui-h  il-h*  tVi'in  tin'  «  nl'iiiih-*- 
ti-'^u*',  —or  a*  un'-i  hy  ili"  ^niMwhat  ;_:i»ati  i  thi>  Ixiu--"-  "f  thi-ir  walls. 

Chemical    Composilion— Tin-    iMim-nM!!  n    nt'    ir^'-i*     h.i>     hi-.-u 

>r\t  l.il  tiun  ^  iuN'-'ti^ali 'I.  .ili'i  ilah"l.iti  Iv  I'V  \\  ;l::,' I-  a-  i-iiiva"  l^"»'». 
Tl.«'  «iniL'  ri-ii!ain-  ali»u!  .'l<i  r-r  r«  nt  nt  a  t.i*!\.  n'»n.«ii\  ui,.  \i  Il"\\  i-li. 
.s'i]»niiiti.ih!i'  nil.  <  hjitly  I  i'lt-i-^tinL:  nt  kIi-:!!.  ]>.iliiii'.in.  .iuii  •*:n.i!l  |>iii* 
jMiItin!!^  lit'  \Mlatili-  |;i'ily  .niij-.  i -|ii  •  i.illv  ai'tii  ai.«l  lulyii*  .  •■•!»!'  .ui-l 
with  L:Iyii;in.     Tin-  nil  i^  a(  i  nijip.iii'ril  ii\  >iji.il;  ijiMtitili*-  ••!     •         \vA 

#//i/.  h/.  i  ,,/  1:    i-^  rllnlli'i'US  tn  a*  *i  I H 'litr  t'l  thi-  •  li   thf  ]■•«!-■ -h. -.^   ]  ;■  |m  1  - 

ti#«i  nt«r-iii.  althnuu'h  it  ha-^  Imih  >itiiun  l-y  « laij.-Li,"  to  lii-j-hiy  i:i:t  /inj 
|'!nj-"iln*>  uIhIi  l.ikiii  ill  il"^!**  nf  al«ii;:  •'•  -jiainin^  V*'\\  '!.■  •::•■!>. 
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JSrgoiis  Add,  the  existence  of  which  lias  been  further  proved  hy  Guucl 
It  is  a  volatile  body  yielding  crystallizahle  salts. 

Ergot  in  common  with  other  fungi,'  contains  n  sugar  tenued  jVyw, 
closely  allied  to  cane  sugar,  and  stilJ  more  so  to  Trrhahsr,  from  which 
it  differs  only  in  having  a,  rather  less  dextrogj-re  jiower.  Mtcou 
crystallizea  in  rhomhio  octohedra,  having  the  composition  CH-O"  + 
2H^0-  Mitscherlich  obtained  of  it  about  one-tenth  per  cent.  It  ap{Kan 
that  the  sugar  exuded,  in  the  first  stage  of  growth  of  the  fungos. — the 
so-called  rye  lioney-dtw, — is  in  its  principal  characturs  difTorent  fuDO 
mycose.  Instead  of  the  latter,  Mitseherlich  as  well  as  Fic<ilct  ul 
Ludwig,  sometimes  obtained  from  ergot,  Mannitc. 

The  red  colottriiig  nmtter  of  ergot  is  soluble  neither  in  beniol,  alralicl, 
nor  ether,  but  is  easily  extractable  by  alcohol  or  water  mixed  wilh  t 
little  ammonia,  or  by  a  mineral  acid  (not  acetic).  From  its  nentralized 
alcohobc  solution,  it  may  be  precipitated  by  acetate  of  lead.  It  appoo 
to  contain  iron  and  nitrogen  (Winckler.Manassewita).  Spectroscopiallj' 
examined,  we  find  its  solution  to  extinguish  the  blue  and  lb«  green  ny. 

Schoonbroodt  in  18(i6,  as  well  as  Liidwig  in  I8fi9,  poinl^id  out  tte 
presence  in  ergot  of  Ckolestcrin,  a  erystallizable  principle  widely  duCo- 
Dutcd  in  the  animal  kingdom,  and  which  lias  been  detected  io  «tto 
fungi.  It  may  be  isolated  by  shaking  the  fat  oil  of  ergot  with  vun 
alcoboh  Gausor  thus  obtained  003C  parts  of  chlorcstorin  from  100  rf 
the  drug.  Schoonbroodt  also  found  in  ergot,  Zacfic  AruU  Several  oth» 
chemists  have  further  proved  the  presence  of  acetic  and  formic  aciJi. 

Starch  is  entirely  wantiii;^  in  ergot  at  all  times.  Tlie  droj;  vicHi 
about  3  per  cent,  of  nitrogen,  correBponding  probably  to  a  large  liiif 
of  albuminoid  matter.  Ganser  however  obtained  only  3*2  per  cot  of 
albumin  solvhle  in  water. 

AVhen  ergot  or  its  alcoholic  extract  is  treated  with  an  alkali,  it  yields 
as  products  of  the  decomposition  of  the  albuminoid  matters,  ammonutoi 
ammonia-bases  .^according  to  Ludwig  and  Stahl,  MetKylamim, — acconl- 
ing  to  others,  Trimethylamine.  Manassewitz,  as  well  as  Wenzell,  state 
that  phosphate  of  trimethylamine  is  present  in  an  aqueous  extract  of 
ergot,  but  Ganser  ascertained  that  no  such  base  pre-exists  in  ergot  ff* 
have  found  that  the  crystals  which  abound  in  the  extract  after  it  hts 
been  kept  for  some  time,  are  an  acid  phosphate  of  sodium  and  ammoniuB 
with  a  small  proportion  of  sulphate.* 

Production  and  Commerce — Ergot  of  rye  is  chiefly  impoitfd 
into  London  from  Vigo  in  Spain  and  from  Teneriffe ;  it  is  ^so  slii[^ 
from  Hamburg  and  France.  Dr.  de  Lanessau,  writing  to  one  of  us  from 
Vigo  in  1872,  remarks  that  vast  quantities  of  rye  are  grown  in  oialicii, 
and  that  owing  to  the  humidity  of  the  climate,  the  grain  is  extcnsi\-dj 
ergotized, — in  fact  the  parasite  is  present  in  one  ear  out  of  eveiy  three 
At  the  time  of  harvest  the  ei^ots  are  picked  out,  and  the  rye  is  thos 
rendered  fit  for  food. 

Southern  and  Central  ^Russia  furnish  considerable  supplies  of  tk 
drug.     In  the  central  parts  of  Europe,  ergot  does  not  everywhere  oecu 
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'  Tho  red  colour  of  an  alcoholic  solution  carbon  bisulphide  may  ■!«>>  be -^.. 

mny  s^rve  for  tht  detection  of  small  quan-  as  ■  teat,  inumuch  ai  good  cool  pa* 

titles  of  erect  in  Hour.     The  reaction  v,-ith  contaiu  but  a  rerj  small  pererataM  tl  U' 
potash,  and  evolution  of  the  charttctcristic 
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in  Minloicnt  almiidaiK'e  to  Ik.*  colU'ctefl,  nnti  it  greatly  diminishes  as  the 
*5tatr  ff  ii^rieulluie  improves.  We  have  iiotici^Ml  that  er^'oi  from  (KlciiSii 
iK'a*>  ni  a  ishity  hue  and  in  much  smaller  ^niins  than  that  Irum  Spain. 

Uses — Kr;»ot  U  principally  used  on  account  of  its  5jn*cili«;  actit»ii  on 
the*  ut'  rus  in  parturition. 

Other  Varieties  of  Ergot — Errjut  of  Whmf^  which  U  in  shorter 
ami  thicker  er^'ots  than  that  of  rve,  is  pirketl  out  hy  hand  in  some  parts 
of  Italy  and  France ,  from  ;^rain  intendrd  to  he  u^^ftl  for  the  manufacture 
of  vermicelli  and  (»thfr  j'a^trs ;  and  such  er;:ot  is  sold  to  dru;:;,'ists. 
Carhonneaux  \n  IVrdriel  *  has  omleavoured  to  show  that  it  is  h-s.s  prone 
to  bi^oome  detorioratftl  hy  a;^c  than  that  of  ryi*.  nwA  that  it  never  pro- 
duces the  deleterious  i-llccts  sometimes  oc<asionrd  hv  the  hitter. 

Th«*  .same  writer  a.sserls  that  Ertjot  t*f  Ont  '\^  som<'times  collected  and 
aold  either  'per  sc,  or  mixed  with  tliat  of  r}v.  It  dittVrs  from  the  latter 
in  the  eiyots  lioing  consiih»rahly  more  slender. 

Krj:ot  of  the  North  African  ^nu^Js  known  as  /^i'.vj,  Armuh-t  Amprh*- 
d€smM  Cirillo,  has  U'en  cidlected  for  use,  ami  accordin;:  to  L'dli*mant  - 
is  twit  I'  as  active  as  that  of  rye.  It  i>  from  1  to  !•  inche.-*  lonir  l.y  (,iily 
about  ^,-  of  an  inch  hroad.jiom^rally  arched,  or  in  tin*  lar;:i*  er;;ots  twisteil 
spirally.  We  iind  it  to  .sliare  the  stnictural  thara«li'i  i-f  t!if  cry(»t 
of  nc 
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y  tT  W*  ;  Vm,  Kn  orjh'ltti  mj,  I  rid  ml  i^rh « s  J/* « i  s  l\rha"**s. 

Botanical  Origin — ChonJnts  cri^^ms  Lyn;:hye  (Fi'n  ^  #*i-.*,.i/,^  L).  a 
sea  w«ed  of  the  class  Flurithn,  ahundant  on  rocky  sta-shi-n-.  ct"  Kurope 
from  the  North  Cape  to  CI ibi altar,  also  on  the  eastern  (iM>t>of  North 
America. 

History — Carrajjeen  was  introduced  to  tin*  notice  cf  i].>-  mtilical 
profi-ssiou  in  Kn;:land  in  ISlM.and  shortly  aft<'r\vard<attr.utrd  attention 
in  (ivrmany.  It  ^\lls  ncvt-r  adniittcd  to  the  London  or  I»ritis)i 
pharmaco]iH-ia»  and  is  hut    little  esteemed  in  medi<-in<'. 

Description — The  entire  i»lant  i<  coHcctrd  :  in  thf  fn-^h  stato  it  is 
soft  and  rartila;;inons.  varyim:  in  loliiur  from  yillf\vi<h-^'riin  t'»  livid 
par]di*  or  puq»lish-hir»wn,  hut  iHTomini;  aft«T  wa-^hin;;  and  %  \p«"«un- 
to  the  sun,  white  or  yellowish,  and  wlu-n  i!ry.  >lirunken.  h«»rny  an«l 
translucent. 

Tlie  basi*  is  a  -^mall  tlattcncd  di'^i*.  fr^m  which  .*«pi  inu'i  a  frond  '-r  t  hall  us 
4  to  t' inches  or  more  in  h-iiu'th,  liLtxin^  a  .sh  ndcr  ^uiMvlindriial  .<^tem. 
expanding  fan-like  into  wrdi^e-shajx-d  <i'.:m«'nts,  of  variahji  hnadth.  tlat 
orcurled,  and  truncate,  enuirginatc  or  hiiid  at  the  summit. 

>   I^rKrit-f'UFr-'mr.i'e'ih  t.x /.r'-.;iriV.'*>  '  '*■     ■   r        in   I:-!.   -..•    h         -•    /  t.'. 

fli^.  4  th' A«)  MoiitiitUitT.  Is02.  T'-I.     Wi    li.iui  •:  .im  ..-.  Iri-^  ^  I.-lir  ilut 

«  £t%ulr  Mur  rkrtj^^  *lu    hiss^    Al^c^r  rt  it  wuu!  I  I-    i:.  n   iir.   :iv  wi.w  w  .-irrui- 

Pteru>    1^^  ;  Jourr.  iU   Phar.'i,   i.    ^1606)  {htn, 
444. 


The  fructification  consists  of  tetraspores  or  cystocarps,  rinng  Vol 
slightly  from  tbe  substance  of  the  thalliis,  ami  appearing  as  little  mov 
like  protuberances. 

In  cold  water,  carrageen  swells  np  to  its  original  balk,  and  MqinM 
a  distinct  seaweed-like  smell  A  quantity  of  water  equal  to  20  or 31 
times  its  weight,  boiled  with  it  for  ten  minutes,  solidifies  on  cooling  tat  ■ 
pale  mawkish  jelly. 

Microscopic  Structure — The  tissue  of  Chondnix  en^tu  is  aait 
up  of  globular  or  elongated,  thick-walled  cells.  The  superficial  Uym  I 
on  both  sides  of  the  lobes  constitute  a  kind  of  peel,  easily  sepanbl*  it  | 
microscopic  sections.  The  interior  or  medullary  part  exhibits  s  nath 
less  densely  packed  tissue  formed  of  larger  cells.  The  larger  csvitie*<< 
this  tissue  contain  a  gi-anular  mucilaginous  matter,  assuming  •  dirft 
violet  tinge  on  addition  of  iodine.  In  water  however,  the  c^-wia 
swell  up  BO  as  to  form  a  gelatinous  mass,  in  which  separate  cells  ctBit 
last  be  scarcely  distinguished.^  In  the  fresh  state,  its  cells  also  ta^m 
granules  of  chlorophyll  imbued  with  a  red  matter,  termed  Phj/m-erjin. 
But  by  washing  and  exposure  to  the  air,  these  colouring  substanoMW 
removed  or  greatly  altered,  and  are  no  longer  visible  in  the  comneiciil 
drug.  I 

Chemical  Composition — The  constituents  of  carrageen  are  tb»  i 
generally  found  in  marine  alga;,  especially  as  regards  the  mucilage 
This  latter  ia  insoluble  in  an  ammoniacal  solution  of  copper  (Schveis9^  ' 
test) ;  by  the  action  of  fuming  nitric  acid,  it  yields,  in  commoa  »i^ 
gum,  an  abundance  of  mucic  acid.  The  mucilage  of  caiTagtjcu.  li^! 
many  similar  botlies,  obstinately  retains  inorganic  matter ;  aft«-r  it  bd 
three  times  been  dissolved  in  wdter,  and  as  many  timed  prcuipiUloi 
with  alcohol,  we  found  it  still  to  yield  the  same  quantity  of  ash  u  tbe 
raw  drug  itself,  that  is  to  say,  more  than  15  per  cent  The  mucilage 
perfectly  dried,  is  a  tough  homy  substance,  of  a  greyish  coloar;  it 
quickly  swells  up  in  water,  forming  a  jelly  which  ia  precipitaUe  lij 
neutral  acetate  of  lead. 

According  to  Blondeau,'  the  mucilage  of  carrageen  contains  21  po 
cent  of  nitrogen  and  2*5  of  sulphur,  a  statement  which  we  are  aUe  to 
point  out  as  erroneous.  We  find  in  it  no  sulphur,  and  only  0'88  per 
cent,  of  nitrogen.  The  drug  itself  yielded  us  not  more  than  H)12  pa 
cent,  of  nitrogen. 

When  thin  slices  of  the  plant  are  treated  with  alcoholic  potash,  tsi 
then  after  washing  left  for  24  hours  in  contact  with  a  solution  of  lodiw 
in  potassium  iodide,  they  acquire  a  deep  blue ;  yet,  starch  granule)  tn 
not  found  in  this  seaweed.  Lastly  in  connexion  with  carrageen  jbsj 
he  mentioned  Fucusol,  an  oily  liquid  isomeric  with  furfurol,  obtained  Iff 
hoUing  seaweeds  with  dilute  sulphuric  acid. 

Commerce — Tfie  plant  is  collected  on  the  west  and  iiorth-»e3 
coast  of  Ireland :  Sligo  is  said  to  be  a  great  dep6t  for  it.  It  is  ibo 
gathered  to  some  extent  on  the  coast  of  Massachusetts,  where  i 
systematic  process  of  preparing  it  for  the  market  is  adopted.'  Carmgwa 
of  superior  quality  is  sometimes  imported  from  Hambuig. 

'  SpirEt  of  wine,  glycerin  or  a  fotty  oil,  '  Jaum.  de  Pkarm.  ML  (1895)  1B9. 

rotheliipids  moat  suited  for  the  iuicroscoi>ic  '  G.  H.  Bates  in  /%«nM.  Jimrw.  li.  (1S^ 
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Uses — Tlie  mucilaginous  decoction  ami  j'*lly  which  ^arrainM^n 
ffonls,  are  jMjpular  TfMnedies  in  pulmonary  an«l  otht-r  complaints ;  hut 
8  nutriment,  such  jiropar.itions  are  much  ovt*r-<*stimaltMl.* 

Cami;»e«'n  is  sometimes  used  for  footlin;;  cows  and  calw^^ ;  and  undtT 
he  name  t»f  Altjd  marina,  U^x  stuffin*^  mat tn^s -?♦•.-<.  Its  murihit;*'  serves 
or  thickenin;;  the  colours  employed  in  i-iliro-printin;^'.  and  jvs  size  for 
lopcr  and  for  cotton  yooils.     In  Amcrira  it  is  used  f'lr  thiini,'  Imvi". 

Substitutes — Gufarfinn  ttifnumif/fur  J.  A;^.  'J^hna'frti.'i  iH'tnimilln^itA 
ttev.)  is  collected  indisrriminatcly  with  ^7t.  rri^ms.  Ir  is  fli^tin;,'uished 
rom  the  latter  chitifly  hy  havin;^  tlu*  tlat  p-utinii  of  th**  thaUus  K'sot 
nth  elevatttd  or  stalktnl  lulnTrlus.  h*Mrinj^  thf  i  y-t«Karps  ;  hut  it  has  the 
aiiie  proiK'rties.  (i.  ariniiitris  Limour..  a  spiMJ.'-i  ruinmnu  on  ihi*  rii;f>ts 
f  France  and  S|>ain.  and  havin*^  .sh^iidcr  tylindrii.d  hmufhi's,  is 
CCaisionally  collected  ahmi;  with  (luniffru^  rriy^m^.  iKiliuon  ■  1S7I)  who 
las  examined  it,  asserts  it  to  hi;  less  siduhh*  in  lM»iIiii;^r  wati*r  than  trui* 

annf^een.      Small    quantities    of    nthfi-    sea  w Is    are    ufl«*n  present 

broui^h  the  neglij;en«je  of  the  collec  tt»rs. 
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A I'ja  Zcjfla n ira  ;  ( 'ij/li > n  Mo < <• ,'  J' fjFu * i  Jf » 's <. 

Botanical  Origin — Sj>hrn>*nrrfi'i  llrhtiviitf.^  Au'anlh.  Gracilhiria 
iehenftiih'H  (trev..  J'itHtu'ia  rtuvluln  Xees  ,  a  li-jht  purph*  «ir  L:r»M-ni^h 
ea-weed,  Indonj^in;^  to  lla»  class  FInruh'i,  in;»unin.;  uii  ih-*  C'M>ts  of 
!eylon,  Hunua  and  tiit*  Malay  islands.  * 

History — Ceylon  moss  has  lnu;^  heen  in  u-«'  ain«»n.r  th«*  iidi.il'itant.s 
fthe  Indian  An'hi]Hda^o  and  the  t'hinfse.  Ii  is  priil».iMy  itne  ot  the 
lants  descril»ed  hy  Kumphius  *  as  Ahja  </»r"/'"« '/•/'<.  In  riMi-nt  times  it 
ras  hrou^^ht  to  the  notice  t»f  Kuri'iM-an  phy^ieLm-i  by  n'Shaiu'hu'-S'^y.* 

Description — The  phmt,  whieh  as  found  in  romnien-e  i^opiijuf  and 
I'hite,  having'  heen  deprived  of  colour  hy  drying  in  the  s!in  and  :iir.  <oii- 
ist&  of  cylindriiral  ramifying  stems  or  tilaments.  ,v  itf  an  in«  h  m  tliamt-ti*r 
iid  from  I  to  C)  or  more  inches  in  IfU'^th.  Th**  m  lin  sri-ins  lH»ar 
kUin«'rous  hranehes,  himple  or  ;iivinu'  oil  slender  >»«Mnd:irv  ^t  irrliarv 
aniitieation>.  endin;^  in  a  short  point.  When  iifi<t<  ind.  tln'  plant 
DCD'ases  a  little  in  volumt»,  l>ecoini.'S  rather  traii<lui'-iit,  and  fp'«jurntly 
!rhibits  whitish  j^lolmlar  or  mammiform  t'niits  rystMcarp^  .  It  is 
lemewhat  friahle,  ami  after  dryin;:  iit  1""  <'.  niay  im-IIv  1m»  p.iw- 
lereil.  It  is  devoid  of  taste  and  smell,  in  this  ri-^peet  ditierin-:  fp»m 
nost  sea  weeds. 

'  A  |"'nii!»  um-^t  •-.it  .i/"'ii'i«/  •»!'  sTilF  j-  \\y  •»?i-ir«-  "f  I'liviin.  :i*  t  iiui-hiiu*  \  i-Tti  'i  •  i 
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„        White  .    .  630 

„  AnieiicaD .  632 
Hellebortin ....  3 
HeUeboreain  ...  2 
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„  Tiridis  .  3 
Helonias  frtgida  .  .  632 
roiiiotiue  ....  188 
Heuidesmus  Indicns.  37^ 
Hembok  FmiU    .    .  268 
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Hips 23b 
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121 


I 


12!l  ! 
124  I 
247   ! 

2:1."*   I 

I 


I 


Na]H*Ilin<'     ....       \i   \ 

Naphthalt'iit'  .  .  .  TiCt-2 
Nari'<'inc ....  T»\  .V.» 
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NfOtaiiflni    (innaiiio- 

itmiilf.'* .  4*»*» 

„         CviiilMrdiii  I'"' 

Kiiili.*  i  .     .  4"! 
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